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HERE ARE THE FACTS: 


A large paper manufacturer had a serious main- 


tenance problem — excessive wear of friction 
blocks, requiring constant replacement and fre- 
quent shutdowns. As this was a_ lubrication 
problem, a Standard Oil Company (Indiana) 
lubrication engineer was called in. He solved 
the problem, saving $1,200.00 a year in main- 
tenance expense. At the same time he made 


lubrication recommendations for other equip- 


+ FACTORY MANAGEMENT and MAINTENANCE 


ment in the plant which has made possible a 
50% saving in oil consumption. 

Many maintenance problems can be traced to 
faulty lubrication. Likewise many lubrication cost 
figures could be substantially reduced by im- 
proved lubrication methods. It might be wise to 
check lubrication in your plant. We'll gladly 
offer you the services of our lubrication engi- 


neers to help you. 1003 
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Factory Management and Maintenance, March, 1934. Vol. 92, No. 


92 


Entered as second-class matter March 17, 1933, 


Published monthly. 


Printed by the Schweinler Press, N. Y. 


a. McGraw-Hill Publishing Company, Inc., 330 West 42d Street, New York, N. Y. 
at Post Office at New York, N. Y., under the Act of March 3, 1879. Printed in U. S. A. 









Factory Management 
and Maintenance 


A consolidation of Factory and Industrial Management 
and Maintenance Engineering 


L. C. MORROW 
Editor 
Lewis K. URQUHART 


C. G. SMITH 
A. H.- MOGENSEN, Consulting Editor 
H. P. Dutton, Chicago, LEONARD CHURCH, Cleveland 
PAauL Wooton, Washington 


G. A. VAN BRUNT 


A. M. STAEHLE, Sales Manager 


April 


>» © Now that the assembly workplace has 
“gone circular” you will want to know how 
one manufacturer standardized his fixtures. 


> & Don’t buy circuit breakers without first 
considering exactly what you expect them 
to do. 


> » Unit costs too high? A shoe manufac- 


turer conveyorized. 


> > For that air-conditioning job, steam-jet 


refrigeration. 


> > Inspection with just enough paper- 
work—and no more. Another Landy article. 


> > What the maintenance department 


ought to know about wire rope. 


> >» How one concern kept the need for 
flexible layout in mind when it installed a 
new electrical distribution system. 


> > Proof that it is not so hard to use alge- 
braic formulas to predetermine labor costs. 
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TELEPHONE-4200 


January 27, 1954. 


Firestone Tire and Rubber Company, 


16th & Wabash, 
Chicago, Illinois. 


Gentlemen: 


About three years a 
new trucks and each came equip 
brand of tires, one however havi 


on ite 


go we purchased three 
ped with a different 
ng Firestone tires 


At the end of 14,000 miles of service one 
t and at 18,000 


of the sets of tires were worn ou 
n our check up at, 


miles another set wore out, but o 
22,000 the Firestones were still se 


We have standardized on Firestone tires 
due to the exceptional service they have given us 
and have all of our equipment on Fires 


rviceable. 


Yours very truly, 


ie il pee COMPANY 
Manager. | | 


os to Lawrence Tibbett or Richard Crooks and 
i 


Harvey Firestone, Jr., every Monday night—N. B.C. Networ 


tones at present. 
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TRUCK 
amd BUS 
IRES 


after others fail 


om Firest i 
—— ON ‘ THE geet 
: um-Dipped High Stretch Cords. 
very fiber and cord is safety locked 
a bem ntl greater strength 
r life ion 
against Renae. estan 


They are safety protected ON TH 
OUTSIDE with deep cut, pric 
designed tread that grips and holds 
the road and gives long wear. 


The Firestone Service Dealer or 
Service Store in your community will 
inspect your tires, test your batter 
spark plugs and brakes without dee. 

him today and start reducing 
your operating expenses, 





* & « 








FIRESTON 
E TIRES WILL REDUCE Your OPERATING COSTS 


Copyright, 1934, The Firestone Tire & Rubber Uo. 
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These Fuses Protect 
both Your Motors 


and Payroll 

























Records show that two-thirds of the delays in 
starting motor-driven machines are occasioned 
by blown fuses. With the time-lag feature provid- 
ed by Jefferson Super-Lag Renewable Fuses, tem- 
porary current surges do not blow the fuse. Payroll 
eating production delays are avoided and fewer 
fuse links are used. These savings pay for Jeffer- 

son Super-Lag Fuses over and over again. Order pro ao pete eer 


them today. time-lag prevents the fuse from blow- 
ing during harmless temporary over- 


JEFFERSON ELECTRIC COMPANY loads. Motors and machines are not 


shut down needlessly—fuse links do 


BELLWOOD... Suburb of Chicago ... ILLINOIS not have to be replaced so often. 


JEFFERSON 


Supe 9 cyses 


A NEW PRINCIPLE 


The lag plate shown at the left is the 
secret of the Super-Lag Fuse. This lag 
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~ ANNOUNCING 


A REAL IMPROVEMENT 
OVER SODA AND ACID 
FIRE EXTINGUISHERS 














































NO HIGHER 
IN PRICE 


A last there is a fire extinguisher 
that does not require annual re- 
charging. No longer must you spend 
up to a dollar annually on each ex- 
tinguisher for maintenance. For the 
new Kidde extinguisher, the first real 
improvement in “Class A” fire ex- 
tinguishers, is good until used. 

The new Kidde extinguisher is dis- 
charged by the pressure supplied b 
a cartridge of carbon dioxide gas. It 
contains no acid or chemicals. Instead 
of discharging a damaging acid-laden 
stream, it discharges only pure water. 


The new Kidde extinguisher has 
all the range and effectiveness of a 
soda and acid extinguisher. It meets 
the requirements of insurance authorities 
wherever soda and acid extinguishers are 
specified. It is approved by both the Under- 
writers’ and the Factory Mutual Laboratories. 

You can buy.the new Kidde extinguisher 
for the same price as many and acid 
extinguishers. It pays for itself out of main- 
tenance savings and trouble. Why consider 
anything else? 

Write to Walter Kidde & Company, Inc., 
Bloomfield, New Jersey, for a free folder. 


KIDDE PURE WATER 
FIRE EXTINGUISHER 
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Y ou want 
to know... 


VALDURA 


A new enamelizing paint uses a tung oil 
vehicle. Promises more permanent color 
and better waterproofing. 


BERYLLIUM COPPER 


Has physical, chemical, and metallurgi- 
cal characteristics which lend it to such 
applications as instrument springs, con- 
tact clips, brush holder and_ circuit 
breaker springs and contacts, connector 
grips, fountain pen clips, diaphragms, 
etc., etc. 


STONE FLOORING 


“Wear Resistance of Natural Stone 
Flooring” gives comparative resistance 
to wear of marble, limestone, sandstone, 
shale, granite, serpentine, travertine, and 
miscellaneous materials. 


GLASS 


A new pale green glass called “Aklo” 
lets in 70 per cent of the light, keeps out 
70 per cent of the heat in sunlight. Should 
cut cost of air conditioning. For those 
who want clear windows, another variety 
that is less efficient. 


MORE GLASS 


Has been christened “Armourplate” by |- 


its British manufacturers. A sheet placed 
horizontally to form a platform at the end 
of a crane is said to have carried a load 
of 5 tons that included three elephants. 


AND— 


Designs in colored synthetic glass, also 
British, are being applied to various fabrics. 
The cloth can be washed and ironed with- 
out damaging the design. 


ARTIFICIALLY WEATHERED 
COPPER 


The natural weathered effect which only 
years of use can give to copper may now 
be artificially produced in a few hours. 
Copper roofs, for example, when sprayed 
with a chemical solution, turn a beautiful 
green with the first rainfall. 


MOTOR MAGAZINE 


For those interested in purchase and 
maintenance of electric motors, a motor 
manufacturer has just mailed the first issue 
of a 26-page bi-monthly magazine to some 
25,000 industrial plants. 


ELECTRIC ERASER 


To erase pen or pencil lines from trac- 
ings or drawings, there’s the electric eras- 


ing machine. Held in the fingers like a 
pencil. Operator has accurate erasing 
control. 


MERLIN 


Is linen-like cloth in which flax and cot- 
ton are blended while in a fibrous state. 
Said to possess advantages which ordinary 











GITs 


Constant Level 


OILERS 


'Maintain 
|} correct oil 


level. Prevent 
burning out of 
motors and 
bearings. 








Furnished in 
both hinged and 
removable bot- 
tle types. Ca- 
pacity 54 to 32 
ozs. Write for 
catalogue. 








EASILY 
FILLED 


GiTs BROos. 
MrFe. Co- 


1848 South Kilbourne Ave. 
CHICAGO 











SPRAYIT 


MODEL 90 «# 





WILL QUICKLY 
PAY FOR ITSELF 


Sprays all popular finishes. 
Built for hard continuous service. 


Sturdy % HP motor direct connected 
to specially designed Rotary Com- 
pressor furnishes ample clean air to 
operate new Sprayit NU Gun. Oper- 
ates off any light socket. Fan or 
round spray. Easy to operate, easy 
to carry. Very low in price—Write 
for circular on other models, Air Line 
Guns and accessories. 


Vacuum Pumps and Air Compressors. 


SPRAYIT—South Bend, Indiana 
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DISTRIBUTORS 


AT THESE POINTS 
OFFER IMMEDIATE SERVICE 


ISTRIBUTORS of Union Drawn Steels carry large 
stocks of shafting and other cold finished steels in 
a wide range of sizes ready to meet your requirements. 
They maintain and finance your “‘stock-on-hand” thus 
keeping your inventories low with complete protection 
against emergencies. They save your time and reduce 
your costs of labor and storage. Their prompt service 
supplies “what you want—when you want it.” 


The high quality of Union Drawn Steels and the serv- 
ice behind them are equally dependable for promoting 


your fullest economy and satisfaction. 






















MOLD DRAWING PROVIDES MAXIMUM MACHINABILITY 


| UNION 
COLD DRAWN STEELS 
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ANNOUNCING 


A NEW LUX 
FIRE EXTINGUISHER 


3... 





AS IMPROVED AS THE 
NEW STREAMLINED 
MOTOR CARS 


UST as streamlining has revolu- 

tionized the automobile, the new 
Super-Lux extinguisher sets a new 
standard of fire extinguisher se 
formance. 33% greater extinguishing 
agent capacity without increase in 
size or weight and an improved dis- 
charge having greater flame-killing 
power give it startling effectiveness 
against fires in all kinds of flammable 
liquids and electrical apparatus. 

The new Super-Lux extinguisher puts out 
more area of fire in gasoline, lacquer or sol- 
vents than other extinguishers of equal size. 
And it puts out fires in flowing gasoline 
against which extinguishers employing 
liquid agents are useless. 

Why not investigate the new Super-Lux 
unit? Write to Walter Kidde & Company, 
Inc., Bloomfield, N. J., for literature or a 
demonstration. 


PUTS OUT MORE FIRE 





LUX CARBON DIOXIDE 


FIRE EXTINGUISHERS 


.|of impending federal and state legislation 
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ANY LOSS 


linen and cotton mixtures haven’t. Takes 


dyes well, improves with laundering. 


GAS FURNACE 


At least one oil furnace manufacturer 
realizes that natural gas is going places, 
adds several gas furnaces to his line, will 
make them in Cleveland so’s to be close to 
the market. 


FLOOD OR SPOT 


A cylinder of translucent material slides 
over the bulb of a flashlight that’s just 
out, prevents the reflector from utilizing 
direct rays from the light source, produces 
a flood of light. Move the cylinder back 
and a sharp beam results. 


UNEMPLOYMENT INSURANCE 
A handbook now a year old, but in view 


more timely than ever. 


SILENT PLANE 


They say one has been perfected that 
will fly without noise, all sound having 
been eliminated from motor and propeller. 


HANDI-TAPE 


No first-aid station is complete without 
the new handy roll package of 60 ready- 
to-wear dressings. For cuts, burns, blisters. 


HOW TIGHT IS TIGHT? 


All in the interest of determining the 
proper tightness and construction of screw 
caps, a commercial laboratory recently 
tested 500 bottles and jars. Ninety-six 
of the caps proved unscrewable in the 
hands of housewives. 


NO SMOKING 


A 90 per cent reduction in Jersey smoke 
is attributed to the fact that fuel users are 
rapidly becoming sold on the idea that 
they save fuel in proportion to the smoke 
they abate. 


BETTER BOXES 


For products that have to be greased 
so they won’t rust while kept in stock, 
there’s the box with the grease-proof lining. 
One concern used to varnish labels, doesn’t 
have to now because the grease can’t come 
through. 


STEEL ROADS 


The extra steel tonnage so vital to gen- 
eral recovery may be provided if the grilles 
and ribs now being tried out in Europe 
prove economically feasible here. Five 
hundred tons of. steel to the mile of road 
would help. 


SCREW AND BOLT GAGE 


When wood or lag screw is inserted be- 
tween the steel jaws, it shows what size 
fibre anchor to use. Other side shows 
standard anchor sizes and corresponding 
screw sizes. Also calibrated to determine 
bolt sizes from #s to # inch. One edge 
forms a 6-inch rule. Many gages in one. 


MODERN GROUP DRIVE 


For those plant men who recognize that 
management’s problem today is cost reduc- 














tion, a new booklet presents in interesting 
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CYCLONE FENCE 
LOWERS 
OPERATING COSTS 


Are you operating your 
business today with unnecessary 
risk? Have you carefully con- 
sidered the most practical way of 
avoiding unnecessary dangers? 
Inadequately protected bound- 
aries frequently result in stag- 
gering losses, invite theft and 
other forms of vandalism and 
increase the possibilities of 
destructive fires. 

Efficiently, economically, 
Cyclone protection eliminates 
these evils, enables the proper 
maintenance of order, the care- 
ful control of men and material, 
and the safe outdoor storage of 
raw or finished products. 

Once installed, Cyclone Fence 
represents an investment that 
pays annual dividends. Of supe- 
rior design, it is constructed of 
heavily galvanized rust resistant 
copper-steel, and, if you desire, 
its erection is quickly, easily 
accomplished by our factory 
trained crews. The facts will 
prove interesting. Send for 


them. Address Dept. FM. 
clone Fence 


Cyclone Fence Company 
General Offices: Waukegan, Illinois 
SUBSIDIARY OF UNITED STATES STEEL CORPORATION 

BRANCHES IN PRINCIPAL CITIES 
Pacifie Coast Division: 
tandard hone i Company 

Cyclone—not a ‘‘type"’ of fence, 

but fence made exclusively by 

Cyclone Fence Company and 

identified by this trade-mark. 
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With Gypsteel 



















Gypsum Plank it 
can be done simply 
—a section at a 


time — and 


8 ox cap Gypsum Plank 
“gle nga Ce Sage joins thi . Note the a . ° : 
SHES 5 liachal sauce, Gis Send in this coupon, and we will be glad to furnish 


meshes easily, stays tight. 


you with full details on Gypsteel Gypsum Plank—the 


Gypsteel Gypsum Plank has very definite recommen- ideal rooting inatecial. 


dations from the standpoint of economy. This plank, 


Gypsteel Gypsum Plank is also recommended for floors, partitions, sheathing. 


a solid slab of factory-cast, dense gypsum (measuring 


10 feet by 15 inches, 2 inches thick) brings down the 





initial cost of roof repairs because it is so easy to 


handle and can be laid at any season of the year. It Pp gypsum | K 


brings down maintenance costs because it 1S SO dur- U. S. Pat. No. 1,854,396. Canadian taggin 328,519. Other U. S. and Foreign 
Patents ending. 


STRUCTURAL GYPSUM CORPORATION, DEPT. F. 





able — insurance rates because it is absolutely incom- 


bustible (and 2 inches of gypsum is considered the 535 Fifth Avenue, New York, N. Y. 
: Gentlemen: 
highest ‘ype of firep roofing) — fuel expenses because Please send a sample of Gypsteel Gypsum Plank C] a folder 
it does a remarkable insulating job. And being excep- with additional information [ ] a representative to discuss 
my particular roof repair job [ | F.M.M. 3-34 
tionally light in weight, this plank can be laid right gs 
ame. 








on the existing framework. Address 








THE 


WAY TO HANDLE 
LOADS 


MACWHYTE ATLAS SLING 
has the flexibility of chain and 
the safety of wire rope. 





@ The crane operator handles 
more and bigger loads faster when 
the Macwhyte Atlas Sling is the lift- 
ing element — this sling is SAFE. 
® Flexible as a chain, safe beyond 
comparison, this sling lasts 6 to 10 
times longer than ordinary slings. 
The Atlas does not and cannot 
kink. Always straight. Easy to 
handle. Assumes full contour of 
load, assuring full gripping contact 
before lifting, preventing slippage. 
® For complete safety in handling 
all kinds of loads, use Macwhyte 
Atlas (patented) multiple part slings. 
Made exclusively by the makers of 
Macwhyte wire rope. Write for 
performance records, complete data 
and catalog. 


Macwhyte Company, Kenosha, Wisconsin 
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graphic form the results of a two-year 
study of power transmission costs under a 
wide variety of conditions in representa- 
tive plants of various industries. 


REINFORCED ALUMINUM 
FOIL 

Instead of providing an air space of an 

inch or more for insulating purposes, an 

English concern uses thin partitions cov- 

ered on both sides with aluminum foil. The 

shiny surface reflects the heat back on one 
side, radiates less on the other. 


DESIGN 
The old check protector with the un- 
handy levers you pulled down has blos- 
somed out in new guise. Current edition 
has square keys easy to press and a simple 
case easy on the eyes. 


FOR 1934 KITCHEN 
New electric stove has everything—time 
and temperature control, in-a-drawer broil- 
er, utensil drawers, adjustable legs, con- 
diment set, knife sharpener, recipe card 
file, toaster, and my, my, a built-in radio. 


TAPE SEAL FOR BAGS. 

It is no longer necessary to sew or wire 
the ends of paper-lined cloth bags. Tape 
seal is now available. Consists of cemented 
strip applied by machine over open end 
of bag. Cement sets instantly; bags can 
be handled as soon as closed. 


SOFTENED MILK 
An adaptation of the zeolite process of 
softening water is now being successfully 
used to “soften” cow’s milk. Filtering 
through zeolites removes about 25 per cent 
of the calcium content. 


STAR PACKAGE 
A soup manufacturer packs three cans 
of soup in a folding carton which children 
can quickly convert into a miniature theater. 
A “movie fiilm”’ showing stills of actual 
stars completes the package. 


AND NOW— 

The tin can need no longer depend on 
fancy labels to attract the buyer’s eye. 
One of the can companies offers a can 
with a glass window in one end which 
enables the purchaser to see what she’s 
buying. 


On the Calendar 


MARCH 
Fourth Annual Packaging Exposi- 
tion, New York. American Manage- 
ment Association, Packaging FExpo- 
sion Headquarters, Room 1605, No. 
232 Madison Ave., New York. 


MAY 


14-17, National Fire Protection Association, 
annual meeting, Atlantic City, N 
Franklin H. Wentworth, Managing 


13-16, 


Director, 60 Batterymarch St., Bos- 
ton, Mass. 
JUNE 
18-21, National Association of Purchasing 


Agents, annual convention and In- 
form-A-Show, Cleveland. Ralph G. 
Sweeney, General Convention Commit- 
tee Chairman, Allyne-Ryan Foundry 
Co., Aetna Rd., & E. 91st St., Cleve- 
land. 

18-23, American Association for the Ad- 
vancement of Science, summer meet- 
ing, Berkeley, Calif. Henry B. Ward, 
Permanent Secretary, Smithsonian 
Institution Bldg., Washington, 5 
25-29, American Society for Testing Mate- 
rials, annual meeting, Atlantic City, 
N. J. R. E. Hess, Assistant Secre- 
tary, 1315 Spruce St., Philadelphia, Pa. 
25-28, National Association of Cost Ac- 
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Of . ELECTRICAL 
INSULATING 
TRADE MARK QU ARTET 


covers all requirements for main- 


tenance and repair. 


Dolph has taken the uncertainty out of the 
selection of insulating varnishes. Ea 
member of the artet has been designed 
for a specific industrial maintenance n 
and can be depended upon to meet that 
need adequately. 
1. Dolph’s Coil Black Air Drying— 
_ armature and coil insulation be- 
fore assembling 
2. Dolph’s Black Finishing Varnish— _ 
Air dries in thirty minutes and is 
>. bed magn + re black finish for meter 
rds, cables, feeders, etc. 
3. Dolph’s Electric Lacquer— 
the standard oilproof varnish and 
ecg pl black finishing varnish 
for 25 y 
4. Dolph’s Red a Oilproof Enamel— 
for use on mica cones and commu- 
tator ends to prevent trouble from 
oil creepage. 
Write > a pamphlet, and list of 
dealers who can supply you. 


JOHN C. DOLPH CO. 
Insulating Specialists 
168 EMMETT ST. 
NEWARK 















In practically all 
branches of industry, 
Genuine Pyroil is used 
and highly endorsed for 
its unusual method of 
safeguarding equipment, 
lessening fire dangers 
and promoting distinct 
operating efficiency and 
economy. Added by the 
ounce to regular lubri- 
cants and greases, 
Pyroil impregnates the 
metal, creating a mir- 
ror-like, cooling and 
slippery surface which 
greatly reduces friction, 
overheating, oil destruc- 
tion, wear and 
damage. Mail cou- 
pon below for Free 
Brochure in colors. 
STATE IF YOU seem 
HAVE 


LUBRICATION PROB- 
LEM. No _ obligation. 
Manufactured, Patented 
and Guaranteed by Pyroit 
Company, W. V. Kidder, 


mewece 








=PYROI=> 


Pres., 327 LaFollette S. PAT. OFF 
Ave., LaCrosse, Wis., 
U.S.A 





PYROIL COMPANY 

327 LaFollette Ave., LaCrosse, Wis., U.S.A. 
Please send a Free copy of the Pyroil Industrial 
Brochure in colors. Also, Trial Test offer. 

WE ARE HAVING LUBRICATION TROUBLES 
Ri SUM ESOS, WEEE. | 6 ec tt ee wesw 





countants, annual convention, Cleve- 
land. Stwart C. McLeod, Secretary. 
1790 Broadway, New York. 
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Workers Are Human} 


Seeing-Machines 





“Low Intensity of illumination High 


Maximum expendable energy--* 


Reserve energy capacity 
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In creased production 


Energy for useful work 








Figure 1 


Light Their Way to Efficiency 


Dr. Matthew Lucktesh 


Director, Lighting Research Laboratory 
General Electric Company, Nela Park, Cleveland 


The difference between barely seeing and seeing 
with maximum ease is wide as the poles. To in- 
dustry it means the difference between conserving 
and unnecessarily wasting the nervous energy that 


and lighting are. They are merely 
means to an end. Seeing involves use 
of these tools, and much more. Im- 
mediately upon considering a human 
being as a seeing machine, his effi- 
ciency can be correctly expressed. The 
useful work done per hour or per 
dollar cannot be accepted as a proper 
measure of the efficiency of a human 
seeing-machine. A true measure is the 
ratio of the useful work done to the 
total work done. 











is the most valuable possession of every worker 


depend our welfare, behavior, efficiency, and use- 

fulness. On the other hand, its dominance of our 
activities makes it commonplace; hence it has been 
grossly neglected, even in scientific research. Recogni- 
tion of the fact that civilization has created highly ab- 
normal visual tasks and conditions was the impelling 
force which led to researches in seeing that have revealed 
important information. Human eyes evolved outdoors 
under natural light and lighting. For primitive beings, 
close visual work was casual. Now visual tasks are un- 
naturally severe, prolonged, and critical, and are per- 
formed under unnatural conditions of restricted light 
and altered lighting. 

Human beings operate as human seeing-machines. 
This new concept, which includes the true meaning of 
seeing, guarantees human beings the consideration that 
machines get, and superposes the important human 
aspect. It reveals eyes as essential tools, just as light 


Glee G goes hand-in-hand with living; on it largely 





Reduction of waste of human en- 
ergy and other resources unnecessarily 
expended in useless work becomes a 
proper demand of every human seeing- 
machine and a proper objective of every employer. 

In Figure 1 this point is illustrated, using the most 
generally important factor in seeing—foot-candles or 
intensity of illumination. Even after production ceases 
to increase, useless work continues to decrease. The real 
efficiency of the human seeing-machine increases as see- 
ing conditions are improved. The white area marked 
Reserve Energy Capacity is what it implies. It repre- 
sents unused energy. This diagram represents perhaps 
the most important idea ever injected into seeing or into 
lighting. 

The new conception has opened a field that requires 
new technique and methods. Human seeing-machines 
are emotional. Lighting and seeing conditions influence 
their feelings, attitude, and enthusiasm, upon which the 
quantity and quality of the useful work which they 
can do eventually depend. 

We are no longer concerned merely with being able 
to see, or even with being able to see quickly and with 
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certainty. The new science of seeing seeks maximum 
ease of seeing. 

The human seeing-machine is interested in three 
things : 

1. The visual task. 

2. The eye or, more broadly, the visual sense. 

3. Light and lighting. 

Visual tasks are controllable to some extent. <A 
printer could use larger type and better paper. Proper 
backgrounds may be supplied for fine assembly and in- 
spection. Here and there are opportunities for favorably 
altering the visual task, but for the most part they must 
be accepted as they are. 

Defective eyes may be “sharpened” by proper glasses. 
All eyes should be in reasonably good condition, as any 
tool should be. We should know something of the abil- 
ties and limitations of the visual sense, but we can exer- 
cise little control over it. 

Light is a universally essential factor, and someone 
always has control over it. Therefore lighting becomes 
the overwhelmingly important factor in improving see- 
ing conditions. 

Lighting should be considered from three standpoints : 

1. Quantity of light. 

2. Quality of light. 

3. Quality of lighting. 

Quantity of light is more accurately expressed as in- 
tensity of illumination. It is measured in foot-candles: 
1 foot-candle is the intensity of illumination 1 ft. from 
a standard candle. Simple, inexpensive photometers are 
now available for measuring the intensity of illumina- 
tion and no factory should be without one. 

Quality of light will not be discussed here. Except 
for special cases management is usually concerned only 
with daylight and ordinary artificial light. Approximate 
artificial daylight can be provided without undue cost, 
when needed. 

Quality of lighting involves the direction, distribution, 
and diffusion of light. These factors determine the 
utilization of highlights and shadows in increasing the 
ease of seeing. An important phase is the relation of 
general illumination to localized light directed specif- 
ically upon the object. Finally, quality of lighting in- 
volves the psychological impression and the physiological 
effect of brightness—distribution in the visual field. 
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Figure 2 shows some of the important aspects of light, 
lighting, workplace, and surroundings. 

You are reading this page within arm’s length because 
it is convenient to do so. This is not a “normal” dis- 
tance so far as the eyes are concerned. The best dis- 
tance would be 15 feet or more, where there would be no 
strain due to convergence. Seeing tasks within arm’s 
length for hours daily is one of the impositions of civi- 
lization. It introduces an unnatural difficulty into all 
close visual work and emphasizes the desirability of util- 
izing any means available for improving seeing condi- 
tions. 

Various studies and experiences have shown that when 
seeing conditions are poor the human seeing-machine 
pays an unnecessary penalty in nervous tension and 
muscular strain. When driving an automobile in a fog 
or on a poorly illuminated street one grips the wheel 
more tightly than usual. Nervous muscular tension 
wastes energy, and results in fatigue and other effects. 
It has been proved that glare causes a “tightening” of 
muscles and nerves. 

These effects were demonstrated and measured, for 
the first time, in reading a book printed in large (12- 
point) type. It could be read under a fraction of a foot- 
candle, but the nervous muscular tension, unconsciously 
exhibited at the fingertips, decreased steadily as the in- 
tensity of illumination was increased from 1 foot- 
candle to 10 and then to 100. There was conclusive 
evidence that the maximum ease of seeing would be 
reached in the neighborhood of 1,000 foot-candles. Six- 
teen subjects participated in this unique experiment, in 
which a million measurements of nervous muscular ten- 
sion were automatically recorded. 

Near a window in the daytime 200 foot-candles are 
commonly recorded. Outdoors in the shade 1,000 foot- 
candles are found. However, the prevalent intensity of 
illumination throughout the artificial world is 1 foot- 
candle; at best, it is seldom more than a few foot- 
candles. In the subnormal light and severe, prolonged 
visual tasks of the artificial world we have adequate 
explanation for the prevalence of eye defects, for eyes 
and workers too old for their age, for the undue ner- 
vousness and fatigue of human seeing-machines. 


It is difficult to measure ease of seeing, because mea- | 


surements must be integrated over long periods. How- 
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ever, a useful correlation has been established between 
threshold visibility and ease of seeing. Now it is pos- 
sible to establish relative ease of seeing between two 
tasks by determining the threshold visibility. 

Complete analysis of any visual task involves many 
factors and their influences. The fundamental ones are: 

1. Size of object or its critical details. 

2. Contrast with the background. 

3. Brightness of object and background. 

4. Time available for seeing. 

Size is the simplest, most obvious, factor. It is easy 
to determine when it is so small that it is near the thresh- 
old. Increasing the intensity of illumination gives the 
effect of magnification. Thus, the minimum size that 
can be seen against a given background is reduced by 
nearly one-half when the intensity of illumination is 
increased from 1 to 100 foot-candles. 

Contrast is the most generally important factor. There 
may be contrast in brightness, or in color, or in both 
simultaneously. Brightness-contrast usually is more im- 
portant, although color-contrast aids much more than is 
realized. Color-contrast is not present or appreciable in 
much of the seeing throughout the work-world; so only 
brightness-contrast will be discussed. In assembly work 
it can often be improved by supplying a proper back- 
ground. Extremes for the background are black and 
white. Some objects may appear best as bright objects 
on a black background; others, as dark objects on a 
white background. For example, in assembling very fine 
filaments of tungsten wire it was found that the best 
background was an opening in a box lined with black 
velvet. 

Sometimes lighting may be used to enhance contrast 
when surfaces reflect specularly. A scratch on a piece 


of metal may be seen more easily by means of a high- 
light properly located than by accidental lighting. 
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Brightness-contrast is best appreciated as a factor in 
seeing when it is analyzed in terms of the brightness 
factor. Brightness of a diffusing surface is the result 
of the reflection factor of the surface and the intensity 
of illumination in foot-candles. For a given diffusely 
reflecting surface, brightness is proportional to the foot- 
candles. 

The contrast of black print with good white paper is 
nearly 100 per cent. It is much lower with a telephone 
directory, for example, because of the inexpensive paper 
and poorer printing. To read the printed matter in the 
telephone directory with the same ease that it would-be 
read when printed in the best black ink on good white 
paper requires three times more foot-candles. 

Effects of low-contrast and low-reflection factor are 
startlingly shown by the new science of seeing. Consider 
sewing on dark goods. The very low reflection factor 
of so-called dark textiles demands much more light than 
is commonly available or even recommended heretofore. 
The contrast between the stitches and the textile is very 
low. Besides, the textile commonly has a pattern or 
weave. This is confusion background, which still fur- 
ther reduces visibility. Combining all these factors, the 
conclusion is that the best available. intensity for sewing 
on dark goods is in direct sunlight where measurements 
approach 10,000 foot-candles. Such intensities, however 
desirable, cannot readily be obtained in practice. It is 
not expected that they will be recommended. However, 
these facts at least should aid in eradicating the belief 
that we can have too much light. In general, it is im- 
practicable from purely an engineering viewpoint to ob- 
tain even enough light. 

Contrast is a very important, although neglected, fac- 
tor. As contrast diminishes from 100 per cent (black 
objects on white backgrounds) the intensity of illumina- 
tion must be increased rapidly if a given ease of seeing 
is to be maintained. Ideal intensi- 
ties of illumination for severe visual 
tasks are of the order of 1,000 foot- 
candles and above. 

Time, the fourth fundamental 
factor, is commonly not very im- 
portant when seeing conditions are 
good, although there are places 
where split-seconds are important, 
as on the highways and in other 
situations where safety is concerned. 
About twice as long a time is re- 
quired to see anything with 100 per 
cent certainty as is required at the 
threshold or zero certainty. Likewise, 


For most workplaces as nearly 
ideal lighting conditions as can 
be obtained with present facili- 
ties result when an ample level 
of general illumination is sup- 
plemented by local lighting for 
specific tasks 






















about ten times as many foot-candles are required to 
enable one to see something with 100 per cent certainty 
as are required at the actual threshold where the object 
is as likely to be unrecognized as recognized. 

As the science of seeing developed, it became plain 
that the difficulty of seeing continues to decrease as the 
intensity is increased to 100 and then to 1,000 foot- 
candles, even for the easier tasks involving high con- 
trasts and large details. The obvious conclusion is that 
other factors besides seeing are responsible for produc- 
tion reaching a practical maximum at intensities of 
illumination (10 to 25 foot-candles) far below those at 
which the difficulty of seeing reaches a minimum. 

Reading matter was placed on a rack which could be 
vibrated slightly and haphazardly in two directions of 
freedom. Reading the vibrating printed matter was a 
very severe task. Eyes became reddened, muscles ached, 
and the subjects became nervous. Nevertheless, they 
read stationary pages only 4 per cent faster than the 
vibrating pages. 

Many subjects performed a given task at the begin- 
ning and at the end of each day’s work, over a long 
period. Tests showed that their eyes were dulled by the 
day’s work, their eye muscles were tired, but they per- 
formed this test-task more accurately and more rapidly 
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Figure 3. The author proposes that 10-foot-candle levels of 
illumination be established, and that visual tasks be analyzed 
and classified into ten divisions, according to the intensity of illu- 
mination required for proper performance. Levels of general 
illumination range from 0.5 foot-candle to 50 foot-candles and 
would be supplemented by local lighting 


when they were obviously less fit to work. These human 
seeing-machines still had a sprint left in them, but their 
willingness was penalized. 

Overemphasis of the relationship of light and produc- 
tion has led both lighting specialists and factory man- 
agements into erroneous thinking. From the employer’s 
standpoint the efficiency of a worker may be measured 
in terms of production per hour or per dollar. However, 
these criteria are neither a measure of the value of light- 
ing to the human seeing-machine nor a true measure of 
the efficiency of this machine. More light and better 


96 





lighting continue to make seeing easier and enable a 
worker to do a constant amount of work: with less ex- 
penditure of his resources, as Figure 1 illustrates. 

A foot-candle is by definition a physical unit; so, foot- 
candles can be added arithmetically. Their ultimate 
value, however, must be interpreted in terms of their 
aid in seeing. Now, the foot-candle is inconstant in 
value. When 1 foot-candle is added to another, the 
intensity of illumination is doubled. However, if 1 foot- 
candle is added to 10 or 100 foot-candles, it is insignifi- 
cant as an aid to seeing. Foot-candles must be doubled 
if a significant improvement in seeing is to be obtained. 
Therefore the foot-candle scale should be geometric. 
From this fact comes the logical suggestion that 10-foot- 
candle levels be established and that all visual tasks, ex- 
cept possibly extreme cases, be placed in these classes 
according to their difficulty. These foot-candle values 
are indicated in Figure 3. The most severe visual tasks 
would be done under 500 foot-candles. Easier tasks 
would be placed in an appropriate lower class. 

A system of general lighting plus properly directed 
localized supplementary lighting provides high inten- 
sities economically and serves human seeing-machines 
adequately. No fixed ratio between general and supple- 
mentary lighting can be given. A ratio of 1 to 10 is well 
within the limits of comfort. It is reasonably certain 
that the ultimate upper limit of general lighting will 
commonly be about 50 foot-candles. The top level 
of supplementary lighting need not be limited to 500 
foot-candles. This level can be obtained by a spotlight 
at a distance, or with a lamp of moderate size (100 to 
200 watts) near the work. 

This method of illumination introduces lighting as 
well as light. With a powerful source of light nearby, 
one engaged in fine assembly or inspection can orient 
the work so that the lighting does what is wanted. 

When the work or the workplace is the brightest area 
in the normal visual field, one can concentrate better. 
The local brightness holds the attention. This is merely 
one of the various psychological influences upon the 
human part of the seeing-machine. 

Ultra-conservative specifications, easily obtainable by 
a system of general plus local lighting, call for: 

100 foot-candles or more—For very severe, pro- 
longed tasks, such as fine needlework, engraving, 
assembly, sewing on dark goods, and inspection. 

50 to 100 foot-candles—For severe, prolonged 
tasks, such as proof reading, drafting, fine machine 
work, average sewing. 

20 to 50 foot-candles—For moderately critical, 
prolonged tasks, such as clerical work, common 
bench work, average sewing. _ 

10 to 20 foot-candles—For moderate, prolonged 
tasks of office and factory. 

5 to 10 foot-candles—For work in which seeing 
is important, but more or less interrupted or casual. 

0 to 5 foot-candles—The danger zone for severe 
visual tasks. Satisfactory for casual seeing. 

These intensities of illumination are easily justifiable in 
cost. They are not ideal, but they represent a great 
advance over the present empirical lighting. The new 
science of lighting proves that human seeing-machines, 
engaged in the unnaturally severe and prolonged visual 
tasks of civilization, need them. 
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Better 


IGHTING experts long have been unanimous in de- 
claring that industrial plants on the whole are 
poorly lighted. This statement has never been 

seriously challenged, but data were lacking that would 
show just how well or poorly a large number of plants 
in different industries are lighted, and until recently no 
organized effort was made to obtain them. Then the 
commercial and industrial lighting committee of the 
National Electric Light Association (now the Edison 


Showing the Need for 






Seeing 


Electric Institute) conducted a nationwide survey 
under the direction of C. N. Poey, chairman of the 
sub-committee. 

The procedure followed was to send questionnaires 
to every electric light and power company, from coast 
to coast, that maintains a lighting service, with the re- 
quest that the service men make a study of conditions 
in ten industrial plants in their respective territories. 
A total of 1,907 surveys were made, covering 182 cities 


LIGHTING CONDITIONS IN 1907 INDUSTRIAL PLANTS 
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in 22 states. Results are shown in the accompanying 
table (preceding page). 

A study of the table reveals interesting, sometimes 
startling facts. Use of Mazda lamps varies widely, 
from 51.3 to 97.3 per cent in the industries covered by 
this survey, with an average of 77.8 per cent. 

Wider differences were found in the average cost of 
maintaining the lighting system, including the cost of 
lamps, per year. For example, the chemical manufac- 
turing and woodworking plants surveyed spend on the 
average $15 a year, whereas textile and clothing plants 
spend about $408, with the other industries falling some- 
where between these extremes. The average cost for 
all plants is $101.34. On the basis of cost, maintenance 
of lighting systems has been classified as average in 
eleven industries and poor in seven. 


Many features in the average industrial 
plant may justifiably be regarded with 
pride, but the lighting system is not 
among them. As a rule workers perform 
their tasks under intensities of illumina- 
tion that are only a fraction of what they 
should be in order to meet conservative 


standards 


Discovery that the average intensity in the industries 
surveyed is only 2.85 foot-candles bears out previous 
statements that industry is poorly lighted. The inten- 
sities recorded range widely—from 0.02 foot-candle in 
refining to 6.88 foot-candles in the leather goods in- 
dustry, and 7 foot-candles in the textile and clothing 
industries. 

The survey disclosed the usage of only 0.18 watt 
per square foot by the building materials industry. 
From this low point the wattage ranges upward to a 
high of 1.3 watts per square foot in the leather goods 
industry. Only five of the eighteen industries, 28 per 
cent, use 1 watt or more per square foot. In 44.4 per 
cent of the industries, less than 0.5 watt per square foot 
is used. The average for all of the industries is 0.63 
watt. 

Calculation of the percentage increase in intensity 
that would be necessary in order to raise the illumina- 
tion to the levels recommended by the Illuminating 
Engineering Society for the class of work involved, show 
how far the lighting in the industries represented is be- 
low the desirable standard. The leather goods industry 
is conspicuous by its comparatively low figure of 62.5 
per cent increase necessary in illumination intensitv. 
At the head of the list is the building materials indus- 
try with a 1,500 per cent increase. The canning in- 
dustry comes next with a 1,150 per cent increase. The 
average increase for all industries is 404.7 per cent. 

Estimates of the cost per plant of securing the rec- 
ommended levels of intensity by means of modern lamps 
and reflectors show an equally wide range, from a low 
of $161.50 for glass plants to $2,103.50 for refining. 
Pulp and paper making comes a close second with an 
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estimated cost of $2,011 per plant. The average esti- 
mated cost of revamping the lighting system is $81! 
per plant. This figure includes new feeders, wire, labor, 
and lamps. 

If these estimates seem to be higher than might be 
expected, the reason is to be found, at least in part, 
in the age of the present lighting equipment. Although 
the average age in woodworking plants is only 4 years— 
and only slightly more, 4.3 years, in shoe manufactur- 
ing—paint and varnish plants boast of hoary specimens 
17.1 years old. Canning comes next with lighting equip- 
ment 11.7 years old, followed by pulp and paper mak- 
ing, 10 years, and chemical manufacturing, 9.3 years 
old. The average age of the lighting equipment in all 
of the industries surveyed is 7.74 years. 

As would be expected, wide differences were found 
in the connected load in kilowatts of the lighting sys- 
tems. The lowest value is found in paint and varnish 
making, with a connected load of 2.07 kilowatts. Pulp 
and paper manufacture shows the heaviest load, 76.3. 
Machinery and tool manufacture comes next with 51.69, 
and textiles and clothing third, with 43.2. The average 
for all industries is 23.93 kilowatts. 

Average maximum demand imposed by the lighting 
system is 15.74 kilowatts, or 65.3 per cent of the con- 
nected load, for all industries. 

The fact that there is a close relationship between 
the intensity of illumination and the number of acci- 
dents in industrial plants has often been commented on. 
It was found that in five of the eighteen industries cov- 
ered there were no such reports or records available. 
Of those that had or were willing to give accident re- 
ports, paint and varnish manufacturing heads the list 
with 83 accidents. 

The building materials industry comes next with 65 
accidents traceable to poor lighting, and ‘textile and 
clothing manufacturing third, with 32 accidents, out of 
a total of 272 reported. The natural reluctance of plant 
management to admit that poor lighting has been the 
cause of accidents makes it seem probable that these 
figures are conservative, to say the least. 

Interesting facts were disclosed by a study of the 
kinds of reflecting equipment used. Two industries, 
building materials and canning, are reported as using 
miscellaneous types. The shallow dome is most popu- 
lar in the baking and chemical manufacturing indus- 
tries. Vapor-proof and glass-inclosed units find some 
usage in dairies, foodstuffs and candy plants, paint and 
varnish manufacture, and textiles and clothing. Only 
one industry, shoe manufacture, is reported as preferring 
local lighting. In view of the general popularity of 
the RLM Dome it is not surprising to find that 32.1 
per cent of the industries surveyed use it. 

Investigation of the reflecting equipment showed that 
a high percentage of plants in most of the industries 
are using obsolete devices. For example, in more than 
87 per cent of the plants in the paint and varnish in- 
dustry obsolete reflectors are in use. The canning and 
building materials industries are close behind, with 
83.4 and 82 per cent, respectively. Only in eight of 
the eighteen industries, 44.4 per cent, do fewer than 
50 per cent of the plants use obsolete reflecting equip- 
ment. On the whole, however, it appears that 54.5 per 

cent of industry is using obsolete reflecting equipment. 
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Special conditions always call for unusual 
treatment. In this particular case angle in- 
dustrial floodlights with crossing beams are 
used successfully to illuminate vertical 
working surfaces 


How to Get Better Seeing 


Workmen’s eyes have signed no code restricting seeing 
to so many hours a week. With industry recovering, 
one of the most helpful things that management can 
do is to recognize the fact that better light means bet- 
ter sight, and raise factory lighting to its proper 


standards 


Samuel G. Hibben 


Director of Lightin 


Westinghouse Lamp Company, Bloomfield, NM, J. 


three general classifications which might be termed 
the “Why,” the “What,” and the “How.” These 
three phases, of course, are so interrelated that one can- 
not be discussed without involving the others, but it will 
simplify matters to approach each of them individually. 


Why 


Artificial illumination has progressed beyond an at- 
tempt to replace or supplement the natural illumination 
produced by the sun. It is now recognized that man can 
improve on daylight. The desire to work after the sun 
sets or before it rises; the progress of industrialization, 
which brings many workers under one roof ; and the con- 
venience of housing which protects machinery and work- 
ers from the weather make artificial light necessary. 

In itself, natural light is of a very poor standard of 
quality. Try working on your car in bright sunlight and 
you will be conscious of serious defects: direct glare, 
reflected glare, heavy shadows, extreme contrasts. 

Indoors, one cannot move around as he desires with 


(tree generat cas of industrial lighting falls into 
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most types of work; certainly it is 
seldom possible to move machines 
at will. This circumstance makes 
the task of lighting much easier; 
our work, within limits, remains the 
same and, therefore, the lighting 
can remain fixed. But it is diffi- 
cult to find an industrial plant that 
can be given a clean slate in regard 
to the same evils of improper light- 
ing that are found outdoors. In ad- 
dition, the major defect of insufh- 
cient illumination is found. This 
condition, coupled with glare, stands 
at the peak of all defects. 
Insufficient illumination is usually 
based on a false idea of economy, although in some cases 
it arises from poor utilization of existing lamps and 
equipment. To get the “levels of illumination” that 
practical and scientific studies have proved necessary, 
certain numbers and sizes of lamps (specifically, about 
2 watts per square foot of floor area for reasonably 
good, general work light) must be used. Use of fewer 
or smaller lamps will not give the: required results. 
If it is attempted, the electric bill goes down, but the 
percentage of spoilage goes up, processes that require 
good vision slip in production, accidents increase in 
number and severity, and a general slackening of plant 
cleanliness and employees’ morale is noticeable. Any- 
one can convert the saving in electricity into dollars 
and cents, but since the losses due to these other factors 
are many times larger and need study to isolate, they 
are often dismissed with a shrug of the shoulder. 
The simplest definition of glare is “light out of place.” 
It can be produced by a 10-watt source as well as by a 
1,000-watt source. It is true, however, that as sources 
are increased in power to meet the problems of efficient 
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Light below, gloom above—unless the ceiling and upper walls are painted a 
color that approaches white. Some light also must be allowed to go upward, 
else the confusing contrasts produced are hard on the eyes, reduce efficiency 


generation and economical distribution of light, they in- 
crease the glare hazard. Direct glare is produced by the 
light source; reflected glare, as the name implies, arises 
from the work itself or the surface on which it rests. 

On the other hand, it will be seen from one of the 
tables that the efficiency of lamps increases with increase 
in size. Hence, in general it is better to secure a given 
wattage by using a small number of large lamps, than by 
a large number of small lamps, when consistent with uni- 
formity of distribution, absence of glare, flexibility of 
control and so on. 

Elimination of glare is one of the three basic reasons 
for using some kind of accessory around the bare lamp; 
the other two reasons are based on efficiency and appear- 
ance. Hanging bare lamps in an area will never result 
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in a higher intensity of illumination 

than would be obtained by using 
those same lamps in reflectors. The 
resulting glare, and other accom- 
panying .evils, will be so marked as 
to make working in the room dei- 
initely uncomfortable. Proper de- 
sign of reflectors, therefore, is a 
very important factor. Proper in- 
stallation is equally important. Both 
of these will be discussed later. The 
maintenance superintendent can 
safely rely on the statements that 
leading manufacturers of ‘lighting 
equipment make regarding their 
products. However, fitting the 
characteristics of such equipment to 
the particular problem in hand may 
and often does require the services 
of a lighting expert. 

Reflected glare can be eliminated 
by diffusion or change of direction. 
For commercial applications, it is 
possible to resort to some form of 
partial or completely indirect light- 
ing in order to gain diffusion. This 
solution is not always possible or 
practicable in industrial  installa- 
tions, although it is attempted in the 
better quality of the combination, 
glass-and-metal unit as compared with 
a standard, open-mouth metal reflec- 
tor. Location of the light source so 
that the reflected rays may go in a di- 
rection away from the worker rather 
than toward him is often the proper 
solution. Although a number of ex- 
amples might be given, this phase of 
lighting is definitely one that calls for 

- considerable experience in handling 
and is not one that is suitable for a 
general discussion. 

Non-uniformity of distribution, 
harsh shadows, and excessive con- 
trasts are all other ‘““Whys” of good 
lighting. Any one of them may be 
the only thing wrong with an installa- 
tion, but it may be all-important to 
the work illuminated. The accom- 

panying tabie of lighting defects indicates in a terse way 
the causes and remedies of some undesirable conditions. 


What 


Every product or device has some hidden feature, some 
limitation. some special advantage or disadvantage that 
only use brings to light, and only experience can apply 
or overcome properly. When it is attempted to combine 
in that product as many different qualities, and there are 
as many possible ways of obtaining them, as in a lighting 
fixture, it becomes increasingly important that it be used 
intelligently. 

For industrial use the porcelain-enameled, steel reflec- 
tor has become our yardstick. It is made by many 
manufacturers, in all varieties of designs for different 
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distributions of light. It is comparatively cheap, efficient, 
and durable. Nevertheless, it cannot be recommended for 
every case, or used with the freedom that apparently sim- 
ilar conditions elsewhere indicate. 

First of all, any open-mouth reflector tends to be ”di- 
rectional” and in a varying degree produces shadows. 
This is a natural result of some of the rays of light from 
the bright filament source going directly to the working 
area, without being diffused or redirected by the reflector. 
Therefore, it is important to consider methods of elim- 
inating these untouched rays. The inside-frosted lamp 
helps, and the white-bowl lamp does a little better job, 
although it sacrifices some of the over-all efficiency. The 
next step upward in quality can be produced only by en- 
larging the light source. Practically speaking, this occurs 
when the light source is surrounded by an inclosing globe, 
as in the Glassteel Diffuser. 

The reflector alters only a portion of the generated 
rays, but that portion is very important. It is safe to 
say that the deeper the lamp is placed in the reflector, the 
more the light is altered. With an angle type of reflector 
the mouth of the unit is smaller and the end of the lamp 
is farther inside than is the case with the standard shape 
for general area lighting. This design usually decreases 
the over-all efficiency because more of the light is “bot- 
tled up.” Over-all efficiency, however, is not always a safe 
guide. An expensive searchlight is much less efficient, 
over-all, than a standard industrial reflector, but no one 
thinks of replacing one with the other. 

What has been said thus far applies to only one type of 
reflector. It would be necessary to analyze every manu- 
facturer’s product individually, in order to give a com- 
plete treatise, and this cannot be done. However, the 
same principles apply throughout. 

Many design characteristics do not necessarily improve 
the initial efficiency of a lighting installation. In fact, 
some may definitely lower it. It is expected that light- 
ing installations will remain in service for long periods of 
time with the lowest possible loss of efficiency. There- 
fore, the units must be designed for continuous service. 

The table on page 102 lists some things that should 
not be done in the application of lamps. Many are just 


Efficiency of Lamps Increases With Size 








Lumens 

Lumens per Dollar 

Lamp List Lumens per of Lamp 
Size* Price Output Watt Costt 

25 Watt $0.20 250 10.0 1,250 
40 Watt 0.20 428 10.7 2,140 
60 Watt 0.20 738 32.3 3,690 
75 Watt 0.20 1,028 13.7 3,855 
100 Watt 0.25 1,490 14.9 4,470 
150 Watt 0.65 2,355 15.7 3,620 
200 Watt 0.85 3,360 16.8 3,950 
300 Watt '. 355 5,430 18.1 4,020 
500 Watt 2.15 9,700 19.1 4,510 
750 Watt 3.75 14,400 19.2 3,840 
1,000 Watt 4.00 20,400 20.4 5,100 
1,500 Watt 5.75 32,100 21.4 5,580 


*25-watt to 500-watt rating, inside frosted; 750- to 
1,500-watt rating, clear. 
tOn basis of equal length of life. 


Types and Applications of Industrial 
Lighting Equipment 


Compared with the RLM Dome which has been 
the general standard for industrial lighting 


Shallow Dome Use sparingly for wider distribu- 
tion of light. For example, in 
general outdoor storage areas and 
places infrequently used, or re- 


quiring low levels of illumination. 


> 


Use for intensified light. In small 
sizes is excellent for local lighting; 
in large sizes, is sometimes desir- 
able for its sharper than 18-deg. 
cutoff. 


Deep Bowl 


[> 


Use for vertical surface lighting, 
— directional lighting from the 
side. 


Angle Reflector 


WP 


Glassteel Diffuser Use for general area lighting where 
additional diffusion is required to 

give softer shadows, lower unit 

brightness, less reflected glare. 


I) 


Use for high mounting (more than 
30 ft.) where the area lighted or 
surrounding conditions do not jus- 
tify the wider distribution of the 
RLM dome. 


High Bay Unit 


> 


Prismatic Reflector Different types of reflector and re- 
fractor designs available for gen- 
eral and local lighting. 





Use for medium to narrow-beam 
projection for moderate distances, 
and to provide extra-high intensi- 
ties on small areas. 


Industrial Flood 











MARCH, 1934—VOLUME 92, NUMBER 3 + 


plain, common-sense items; others are facts that could 
be known only by an experienced person. The list is 
by no means complete; every few weeks some field ex- 
perience brings to the attention of the lighting expert or 
equipment manufacturer some additional Don’t. Equip- 
ment is constantly being developed to meet these chal- 
lenges. If there is trouble with the lighting in your plant, 
a study of the tables may show the way to eliminate it. 


How 


A number of the basic points on the How of lighting 
installations have already been discussed. In choosing a 
type of unit, one must necessarily consider the general 
layout. 

In general, three types of layouts are possible ; in many 
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cases combinations of these are used. They are general 
lighting, localized general, and local lighting. 

By general lighting is meant a regular spacing of equip- 
ment throughout a given area, producing a more or less 
uniform level of lighting. In most cases this is the sim- 
plest arrangement, because no special study of the work 
done in the room is necessary, the lighting may be 
changed within reasonable limits at any time, and it allows 
complete latitude in changing locations of machines, 
workers, or tables. Usually, although not always, it is 
the simplest to install from the electricians’ standpoint. 

There are many processes, however, that require 
greater or lesser amounts of light, or perhaps different 
qualities of light, which may be carried on in the same 
room. Again, machines may reach to the ceiling, or 
nearly so, and thus reduce the value of one or more light- 
ing units, so far as a specific working area is concerned. 
Machines of this sort are not moved around indiscrim- 
inately ; therefore, the overhead lighting may be fitted to 
the particular task in hand. The important point is to 
build up the intensity around particular spots, but not 
have the units produce glare in other directions. The areas 
between these spots (if they are widely separated) must 
be supplemented by additional general lighting so that 
the contrast between light and dark does not cause con- 
fusing reactions. 

Local lighting earns its place for two reasons: to build 
up lighting intensities in small areas to a degree that 
would not be economically justified if produced by 
overhead lighting, and to bring light into small areas 
located so that light from above cannot illuminate 






















































DEFECTSOF | imPROPER POOR MISUSED 
FACTORY 
LIGHTING DAYLIGHT LIGHTING EQUIPMENT 
Great volume of light | Lamp filament or Lamp size not suited 
too bright for bright unit in field to equipment 
DIRECT comfort of vision 
GLARE — | MODIFY BY CURTAINS | CORRECT BY _| CORRECT BY USING 
OR BLINDS OVER LOWER} MOUNTING UNITS LARGER REFLECTORS 
PORTION OF WINDOW PROPERLY OR GLOBES 
Sunlight is very directional] Ve to occur incorrect type of 
Se reatly reflected tn 9 aa are unit ? 
REFLECTED polished surfaces 
GLARE —_— SHADE WINDOWS OR | CORRECT BY THE | USE EQUIPMENT 
FACE AWAY FROM USE OF DIFFUSING WITH AS MUCH 
THEM GLASSWARE DIFFUSION AS POSSIBLE 
Great variation Inefficient methods | Lamp size inadequate 
on weather pre ~anig and insufficient or area lighte 
LOW and distance from windows watt age 
INTENSITY | suPPLEMENT-WITH | IMPROVE BY USING _ | IMPROVE THROUGH 
BLENDING ARTIFICIAL | EFFECTIVE EQUIPMENT | THE USE OF MORE 
LIGHT OF THE PROPER SIZE WATTAGE 
High intensity near | Poor characteristics | Units placeal too far 
windows, fading rapidly | of units (usually too apart for their 
NON-~ toward interior of room | concentrating) mounting height 
UNIFORMITY | mpROVE BY USING SK¥+| IMPROVE BY GOOD RELOCATE IN ACCORD- 
LIGHTS OR SUPPLEMENT- EQUIPMENT, ANCE WITH THEIR 
AL ARTIFICIAL LIGHT PROPERLY SPACED |DISTRIBUTIONDESIGN 
Light comes predomin- | Equipment not suffic- | Equipment incorrect! 
antly from one directi iensthy diffusing for 8 tg or installed ; 
SHADOWS mounting height 
MODIFY BY USING MODIFY THROUGH ELIMINATE BY 
DIFFUSING WINDOW |THE USE OF DIFFUSING | PROPERLY DESIGNED 
GLASS OR CURTAINS |LAMPS OR ACCESSORIES LAYOUT 
Windows dirty,walls | Units poorly designed | Units dirty and 
and ceilings badly —{(“dirt catchers) and surroundings badly 
APPEARANCE painted poorly maintained painted 
CLEAN REGULARLY~/USE AND MAINTAIN | CLEAN REGULARLY- 
PAINT WITH LIGHT EQUIPMENT IN KEEPING | PAINT WITH LIGHT 
COLORS PERIODICALLY |WITH WORKING CONDITIONS| COLORS PERIODICALLY 














Don’ts for Mazda Lamps 


1. Don’t use lamps in reflectors designed for 
smaller lamps. 


2. Don’t expose ordinary lamps to severe vibra- 
tion or heavy shocks. 


3. Don’t use lamps rated at a higher voltage than 
the circuit. 


Don’t use unprotected lamps where breakage 
may cause an explosion. 


Don’t use gas-filled lamps (60 watts upward) 
exposed to rain or snow. 


. Don’t use ordinary lamps for color matching 
without an auxiliary filter. 


7. Don’t use 220-volt service for extension cords. 


8. Don’t use 220-volt service for lighting when 
120 volts can be used. 


. Don’t use the special mill-type lamp for vibra- 
tion service in other than the base-up position. 


10. Don’t use any white-bowl lamp base-down. 


11. Don’t expect a regular PS-bulb lamp to give as 
good service base-down as base-up. 

12. Don’t unscrew a large-wattage lamp from its 
socket while burning. 

13. Don’t immerse a lamp bulb in water when 
washing it. 


14. Don’t keep a blackened lamp in service. 








them. As a general rule local lighting should never 
be used without supplemental general lighting. A man 
who does casual jobs in his own workshop at home 
frequently feels that a small light immediately over 
the work, with nothing else around to “disturb” him, 
is ideal. It may be for the casual job, but it is not 
conducive to safety, satisfactory workmanship, and the 
general visual health of a worker who does succes- 
sive jobs, day after day, under these cond.:tions. 

In the foregoing nothing has been said about the 
level of lighting, or foot-candle intensity. Tables are 
available in which are given the intensities necessary to 
set up minimum and satisfactory conditions. From 
these tables, which are guides to the general result de- 
sired, and from a knowledge of the characteristics of 
the equipment, the spacing and mounting heights can 
be determined. Such tables are fairly easily used for 
normal conditions, but offer nothing more than a rough 
check for the abnormal. It is in this class of installa- 
tions, and those that approach it, that engineering skill 
and knowledge must be called upon in order that the 
most useful tool of modern civilization may be most 
effectively utilized. 
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PAINTING— 


the Other Half of Better Seeing 


Dr. Henry A. Gardner 


Director, Paint and Varnish Industry’s Research Laboratories 
Washington, D. C. ; 


Paint was once considered mere- 
ly a supplement to industrial 
architecture. Now it is recog- 


nized as part of the fundamental 
design of factory illumination 
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trial lighting is well illustrated by the re- 

mark of an illumination engineer who 
had been asked to correct lighting defects in 
a large structure. After studying the project, 
he said: 

“Tl remedy this situation if you'll let me 
rewrite your painting specifications.” 

While paint was once considered merely a 
supplement ,to industrial architecture, now it 
is recognized as part of the fundamental de- 
sign of factory illumination. 

Naturally, the effect illumination has on 
plant processes and on product manufacture is 
sufficient reason for management to give ear- 
nest consideration to the subject, but the effect 
of proper illumination on the welfare of the 
worker is another angle of great importance. 
It is particularly worthy of study now, when 
the relationship of capital and labor stands in 
a condition of delicate balance. There is no 
better way of soothing sullen employees and 
of establishing preeminently satisfactory work- 
ing conditions—regardless of the type of fac- 
tory—than by the introduction of proper light- 
ing in connection with the proper use of color. 

Several years ago the Iiluminating Engineer- 
ing Society issued a lighting code which, in 
its preface, commented on the high accident 
rate in poorly lighted plants and continued: 

“Of even greater importance, poor lighting 
impairs vision. Because diminution of eyesight 
from this cause is gradual, it may take the in- 
dividual years to become aware of it. This 
makes it all the more important to guard 
against the insidious effects of dim illumina- 
tion, of glaring light sources shining in the 
eyes, of flickering light, of sharp shadows, of 
glare reflected from polished parts of the work. 
To conserve the eyesight of the working class 
is a distinct economic gain to the state; but 
regardless of that, humanitarian conditions de- 
mand it.” 

Beside considering eyesight and minimiz- 
ing accidents, the proper illumination of fac- 
tories results in increased output and improved 
workmanship. 

There is the case of the silk mill in North 
Carolina, for instance. According to R. A. 
Palmer of the Southern Public Utilities, a New 
York executive of the silk company took ex- 
ception to the fact that 500-watt Glassteel Dif- 
fusers were being used and ordered them 
replaced by 300-watt lamps. <A decided reduc- 
tion in output resulted. A check-up revealed 
the improper illumination as the cause and the 
larger lamps were restored. 

In another North Carolina plant—a shirt 
factory at Taylorsville—it was hard to keep 
workers on the night shift. The lighting sys- 


, SHE IMPORTANCE of paint in indus- 
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By way of contrast. Dark, gloomy work places are ineffi- 
cient and depressing. Application of light paint heightens 
visibility and improves the morale of workers 


tem was improved and there was no longer any difficulty. 

The installation of artificial daylight units in a tobacco 
factory in that same region stepped up the accuracy, 
quality, and quantity of grading. Speaking of tobacco, 
Benjamin D. Hill, chief of the tobacco division of the 
Department of Commerce, has stated that “color is a 
definite physical and mental stimulant to workers in cigar 
and cigarette factories.” 

One of the most concrete bits of evidence as to the 
importance of paint in the lighting process comes from 
the plant superintendent of the Standard Textile Prod- 
ucts Company, who states that in one of the divisions the 
illumination had been increased from 8 to 14 foot-candles 
by painting walls and ceiling white, and dados a light 
color. 

White paint on walls and ceilings usually proves most 
effective as an adjunct to the lighting system of an old 
factory. Newer establishments, however, occasionally go 
in for light tints to give a feeling of warmth, coolness, or 
whatever “atmosphere” may be desired. 

Were it not for reflected light, objects which do not 
receive direct light could not be seen at all, and for this 
reason light reflection from painted surfaces is of the ut- 
most importance. If it is overlooked, the plant must fur- 
nish more artificial light than would be needed otherwise, 
or must expect work to be done under conditions which 
will invariably result in inferior quality of product. 
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Even in so-called daylight plants with many windows 
and skylights, it is essential that walls be properly painted 
with regard to light-reflection value. 

Under the best conditions the worker sees his work 
clearly when it is evenly illuminated to present its true 
contrast with the surrounding objects. Strong individual 
lights near the work cause glare and strong contrasts of 
shiny and dull reflection. Such glaring contrasts cause 
strain and fatigue. Thus proper illumination means 
bright surrounding walls and bright ceilings, as well as 
sufficient initial light. 

‘. 

We believe that color on machinery and 

plant walls will increase production so 
that it more than pays for itself. 


Gifford K. Simonds 
Simonds Saw and Steel Company 


e 
The reflection factor of painted surfaces varies over 
a wide range, depending on the color. The accompany- 


ing table shows average reflection values of commonly 
used tints and shades. 


LIGHT REFLECTING VALUE OF COLORED PAINTS 


Color Per Cent of Light Reflected 
White, new 82-89 
Cream 73-78 
Ivory 62-80 
Buff 61-75 
Aluminum 65 
Light green 49-66 
Yellow 48-75 
Gray 36-61 
Light blue 34-61 
Pink 30-46 
Dark tan 17-63 
Dark red 13-30 
Dark green 11-25 
Light wood varnish 42-49 


Natural wood, brown stain 17-29 


As will be seen, white has the greatest reflecting value. 
The usual well-kept industrial interior shows colored 
floors, walls either white or a very light tint, and ceilings 
practically always white or light cream. 

Cream, ivory, buff, light green, and light warm gray 
have always been popular for office walls. Now, pale 
tints of high reflecting value—particularly those most 
closely approaching white, cream, and ivory—are invad- 
ing the plant itself. Modern construction, which consid- 
ers windows, lights, and paint as three aids to one end— 
better vision—is mainly responsible for this interesting 
trend. 

Light reflection depends chiefly upon the ceiling and 
upper portions of walls. For this reason, and because 
of constant contact with the hands and clothes of work- 
men, the dado is usually of a darker color. Its light-re- 
flecting efficiency is not so important, and gray, light 
green, and buff are popular colors. The dado varies, but 
heights between 4 and 54 ft. are most popular in the 
majority of plants. 

Gray, other than a tint that is just off white, is dis- 
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tinctly lower in light-reflecting efficiency than white or 
other light tints made on a white base. However, it 
sometimes has its place in interiors where open fires 
cause a great deal of oil or coal smoke. 

From a glossy surface the reflected light, in general, 
obeys the law of regular or specular reflection and re- 
sults in images of the light source or an uneven distri- 
bution of illumination. From a mat or non-glazed 
surface the light is reflected in a uniform manner in 
all directions. 

One of the greatest strides made in American painting 
practice has been the production of interior gloss and 
egg-shell mill whites, of a non-yellowing character. Ordi- 
nary paints ground in raw linseed oil, it was known, 
would turn to a light saffron when exposed on walls any 
substantial period of time. They would lose a large per- 
centage of their reflecting values. This was especially 
true in humidified rooms. Through research, new oil 
combinations were produced which made possible the 
manufacture of interior white paints of greater reflecting 
properties than had ever been made before. These 
paints, moreover, are extremely resistant to yellowing 


Our accident record, one year after the in- 
auguration of color on plant machinery 
and equipment, showed a reduction of 


66 1 /3 per cent. 
E. T. Wright 
E. T. Wright Company 


and even after long periods of exposure remain white 
and clean. These mill whites are finding tremendous 
apphcation throughout American industries. 

In a paper on the diffusion of light, presented by 
James M. Ketch, Walter Sturrock, and Karl Staley, of 
the General Electric Company, this comment is made on 
the illumination required where color matching is in- 
volved : 

“Much weight has been given to the use of a north- 
skylight quality of illumination as a standard under 
which to match colors; likewise, much has been said re- 
garding noon sunlight and average daylight. The color 
of daylight, including all of its variations with the time 
of day and year, can be closely matched by artificial illu- 
mination employing suitable absorption screens. It would 
be presumptuous to say that any one color quality in the 
range available is best for inspection purposes, because 
—and in spite of theoretical considerations—much de- 
pends upon the individual preferences of the inspectors 
as well as the character of the materials and the colors 
being inspected.” 

In connection with this lighting problem, there is the 
case of a mill in Lowell, Mass., in which employees were 
having difficulty matching colors. It was discovered that 
an adjoining wall was of red brick, and that the red rays 
reflected from it were impairing the vision and the judg- 
ment of the workers. A coat of white paint quickly 
remedied the situation. 

Another phase of paint in its relationship to light has 
a direct bearing on the welfare of the worker, his phys- 
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ical and mental health, his proficiency as a producer. All 
of which, of course, has an effect on plant capacity. This 
is the matter of color on machinery. Color contrast 
when properly employed makes recognition of objects 
easier. 

Perhaps the best-known case of a factory in which 
erstwhile drab steel and iron equipment was given a coat 
of color is that of the E. T. Wright Company, shoe 
manufacturers, in Rockland, Mass. A. W. Donovan, 
president, came across a fatigue case among his work- 
ers and traced it to eye-strain. The man was operating 
a machine for edging—a black machine through which 
black shoes were passed all day—and the lack of con- 
trast put a severe and unnecessary strain on his eyes. 

Mr. Donovan, the story goes, suggested that the ma- 
chine be painted a contrasting color; so the machine be- 
came green. The worker was benefited immediately. 
Other employees took up the idea and painted their 
machines, haphazardly at first, and then in accordance 
with a color scheme worked out by experts. The fac- 
tory became famous and figured in a formal report by 
the government, in which it was shown that the color-on- 
machinery experiment had eliminated eye-strain of the 
workers, reduced the amount of rejected goods (by 20 
per cent), decreased accidents (by 664 per cent), elim- 
inated nervous strain, improved morale, and generally 
stepped up the entire establishment to a surprising 
degree. 

Color, then, may be said to have two kinds of effect 
on employees—psychological and physical. On one hand, 
the wise choice of color brings such inestimable benefits 
as satisfaction with surroundings and pride in quality 
workmanship. On the other, the improved lighting elim- 
inates eye-strain and results in faster, more efficient 
production. 


v 


Sisters under the skin—but one was painted with an oil- 
proof white. The result was so striking that the entire 


department received similar treatment 








The plant that is lighted by guessing 


at the illumination meeded and the 


amount provided is likely to be poorly 
lighted, to the detriment of workers and 
production 


AKING a survey of the plant. lighting 
M system is not a difficult matter, and the 

cost of the equipment needed has been 
reduced by the recent development of photo- 
electric cells that produce a minute current when 
light falls upon them. These cells have made 
it possible to design inexpensive meters that in- 
dicate light intensity directly on a suitable scale. 
Figure 1 shows different forms of these meters, 
which are available in ranges of 0-50 and 0-500 
foot-candles. 

There is no cut-and-dried formula for making 
an industrial lighting survey. Conditions vary 
so widely that considerable latitude must be al- 
lowed for the exercise of good judgment in carry- 
ing out the work. Nevertheless, careful observ- 
ance of certain precautions is necessary, and an 
orderly procedure in making the survey will sim- 
plify the job and do much to insure dependable 
results. 

A light meter can be read as easily and accu- 
rately as a voltmeter, but, although the instru- 
ment will give a true picture of conditions at the exact 
spot in which it is placed, shadows or reflections at that 
point may influence the reading so much that it is not 
representative of conditions as a whole. For example, 
a white shirt or a light suit is a good reflector. If 
spectators or the tester wear light clothes or stand too 
close to the meter the readings may be put in error by 
as much as 25 per cent. Again, a serious error may be 
caused by the tester or others standing in such position 
that they obstruct the light from a lighting unit, or cast 
a shadow on the sensitive cell. It follows that the tester 
should not lean over the meter, and that he should wear 
dark clothes. 

Another point to remember is that light intensity 
varies inversely as the square of the distance from the 
source. If a given intensity of light falls on a surface 
say 8 feet from the light source, only one-fourth as 
much light will be received if the light source is re- 
moved to a distance of 16 feet. This fact will help to 
explain why the intensity of natural daylight decreases 
so rapidly when one moves from the windows toward 
the ceater of the room. It will also show the impor- 


tance of placing the light meter as close as possible 
to the point where the intensity is to be measured. 
Proper recording of the results of a lighting survey 
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How to Survey Your Plant 





is important, although the exact form in which they are 
put down can be left to individual preference. A record 
sheet that will be satisfactory for most installations is 
shown in Figure 2. It can easily be modified to suit 
conditions or needs. 

The first lighting survey of a plant should be thorough 
and include every significant factor. On subsequent sur- 
veys, made for checking, some features may be omitted. 
In general, a reading should be taken at every workplace 
(machine tool, assembly or inspection bench, in stock- 
rooms, and so on) except where there are many dupli- 
cate workplaces at which lighting conditions are obvi- 
ously the same. In such cases it may be sufficient to 
take a reading at every third or fourth bench or ma- 
chine, although it is better on the whole to take too many 
readings, rather than not enough. 

In addition, the room or department should be laid off 
in squares (usually 10 to 30 feet on a side, depending 
on the size of the room) and readings taken at the cor- 
ners of these squares. Figure 3 shows a typical, but 
comparatively small manufacturing department laid off 
into squares with the location of the lighting units and 
test stations indicated. In the very large departments 
found in many plants the task of dividing into small 
squares and taking a reading at each corner would be 
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Figure 2. This form 
will be satisfactory 


for recording the Measured 
8 Date | Time | Location | Station | Foot-candles | Foot-candles | Board Socket/ Factor - Walls|Recommended 


results of a light- 
ing survey in the 
average plant 


unduly laborious and unnecessary. When the lighting 
system is laid out in a uniform manner, as it commonly 
is, it is usually sufficient to take foot-candle readings in 
one or more bands running from one side wall to the 
center of the department, or to the point where the 
intensity is practically constant. Figure 4 shows a 
common layout for such conditions. 

A different situation is encountered in small rooms. 
Here there may be difficulty in determining the average 
value of illumination because of possible differences in 
the reflection factor of the walls. One or two walls 
may be fitted with windows, or be broken up by doors, 
cabinets, or other equipment. Under these circumstances 


Figure 1. A three-range switch in the foot-candle meter 
at the top makes it possible to secure full-scale deflection 
at 50, 250, and 500 foot-candles. With this meter and 
the one at the left, below, the light sensitive cell can be 
swung through an angle of 90 degrees. The two small 
meters have a maximum range of 50 foot-candles 
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the safest method is to lay out test areas and stations 
in opposite quarters of the room, as Figure 5 shows. 
With this arrangement each quarter will account for the 
reflection factor of the two adjacent walls. 

Whether the lighting system should be given any 
maintenance attention before taking foot-candle read- 
ings will depend on the kind of information needed. 
If it is desired to know the intensity delivered by the 
system in its present condition, nothing should be done 
to it. On the other hand, if one is interested only in 
knowing the intensity that can be produced by the 
present system after it has been put in good condition, 
the lamps and reflectors should be washed and other 
necessary work done, as described later. 

In any case, the first set of foot-candle readings should 
be taken between 10 a.m. and 2 p.m. on a clear day. 
Only lamps that are normally burned on clear days 
should be turned on, and all conditions should be normal 
in every way. In addition to the readings taken at work- 
places and in general areas, measurements should be 
made of the amount of light falling on the walls and 
the amount reflected. 

Measurement of the latter quantity is. more con- 
veniently accomplished by the use of a light meter that 
has a movable sensitive cell. The cell is placed so that 
only the light reflected from the wall falls on it. The 
effect, or desirability of washing or painting can be 
determined by treating a small section of the wall in 
one way or the other and measuring the light reflected 
from it and from an adjoining, untreated section. 

The simplest way of determining the reflection factor 
of clean or newly painted walls is by comparison with 
sample cards which are obtainable from some manufac- 
turers of lighting equipment. These cards are coated 
with different colored paints and the average reflection 
factor is given for each color. 

A second set of readings should be taken at the same 
stations as before around 4 or 4.30 in the afternoon. 
In this case, too, only those lamps that are normally 
burned at that time should be in use. 

The third and final set of readings should be made 
at the same stations after dark, with all lights on. 

If all of the measurements have been properly made, 
the results should reflect accurately the intensity of 
illumination under three different sets of conditions. 

When readings have been made before putting the 
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Figure 3. Medium-sized 
departments are usually 
laid off in squares, a 
foot-candle reading being 
taken at the corners of 
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Figure 4. In large de- 
partments it may be sufhi- 
cient to take readings at 
the corners of squares 
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Figure 5. When the walls 
of a small room have 
different reflection  fac- 
tors, Opposite quarters 
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problem may be helpful: 
1. Obsolete or wrong 
types of reflectors may be 
replaced with new, up-to- 
date units. 
2. Higher wattage lamps 
may be used in the lighting 


Bets : units. 
Yala oy 3. Auxiliary lights may 
Cy be placed on benches and at 


machines, to bring the in- 
tensity level up to the de- 
sired value. 

4. Overhead fixtures may 


FIG.5 








lighting system in good condition, the next step is to 
have all good lamps and reflectors washed, burned-out 
and blackened lamps replaced, and again read the in- 
tensity of illumination at the same stations and under 
the same conditions as before. The results are likely to 
be excellent proof of the value of good maintenance. 

It will be well to wash all windows before taking the 
second set of readings. If there is any doubt as to 
whether they need washing, or as to the effect of dirt 
in reducing the amount of daylight transmitted through 
them, it can be settled quickly by taking a reading near 
a closed window; then open the window wide and take 
another reading. Unless the windows have been cleaned 
recently, the difference between the two readings is 
likely to be surprising. 

If the foot-candle readings taken after cleaning the 
lighting units approach the values recommended in some 
of the lighting codes, or those given in the table on 
page 96 of this issue, it is possible that any increase in 
illumination necessary can be obtained by painting the 
walls and ceilings a light color, if they are now painted 
dark, or are very dirty. 

When there is considerable disparity between the 
actual and the recommended values of illumination, 
some changes will be necessary in the lighting system. 
This subject is treated in detail in the article beginning 
on page 99 and need not be considered here. However, 
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be relocated and additional 
units added to raise the intensity to the required value. 

5. Mounting height of lighting units can be changed. 

6. Higher wattage lamps may be used in certain units 
to increase the illumination around workplaces. 

Besides measurement of the intensity, any survey of 
the lighting system must include a check-up and record- 
ing of the sizes, wattage, and rated voltage of all lamps, 
and reading of the voltage. One reading should be 
taken at a socket or sockets farthest removed from 
the distribution board and another reading at the board. 
These readings should be taken simultaneously, if pos- 
sible. Comparison of the two readings will show the 
voltage drop. If it amounts to more than 2 volts, this 
condition should be remedied by running additional or 
heavier feeders, or by using lower-voltage lamps. 

Location of broken or distorted reflectors should be 
noted, along with bare lamps, clear lamps in reflectors 
designed for frosted bulbs, reflectors fitted with lamps 
that are too large, or any condition that is causing glare, 
obstructions that interfere with the proper distribution 
of light, and other defects. Whatever remedy is needed, 
and in most cases it will be obvious, :should be applied. 

After any needed changes have been made in the 
lighting system, foot-candle readings should be taken 
to make sure that the desired intensities are being 
secured. The final step is to work out an adequate 
schedule of cleaning and inspection. 
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The Variable: Budget 





2. A [pplication 


F. V. Gardner 


Assistant to Secretary, Manufacturing Committee 
General Electric Company, Schenectady, N. Y. 


If a concern with 250 departments scat- 
tered through 11 plants can control manu- 
facturing expense that runs half a million 
dollars a week, so can any plant of what- 
ever size. Last month, Mr. Gardner 
presented the theory of the variable bud- 
get. Now to see exactly how it works 
expense per week does not differ from the con- 
trol of a like amount per year. To have efficient 
control for either period of time requires a set-up that 
will eliminate costly lags, record deviations from 
standard, relate current conditions to past and expected 
conditions, and furnish a personal, competitive incentive 
to control expenses so that rewards will overshadow 
efforts involved. Control in either case cannot be held 


by the sweep of a hand. The sum must be broken up 
into the many detailed parts that go to make it up. 


HE CONTROL of a half-million dollars of 


At the General Electric Company we control $500,000 
weekly by the method of straight-line variable budget- 
ing. As parts of this large sum we have individual 
units ranging in size from $1,000 to $100,000. We use 
the variable budget for this control because we have 
found that, beyond its flexibility in measuring changes 
in volume, it is flexible in its general application to all 
types and kinds of expense set-ups. 

The complexity of our general manufacturing struc- 
ture indicates to me that if the variable budget proves 
its worth for us it will do the same for any other manu- 
facturer. We operate 250 departments, 75 of which 
make the products we sell. These products vary from 
large apparatus in course of construction for months to 
mass-production items turned out by the thousands every 
day. Supporting these production departments are 175 
service, clerical, and executive departments. These 250 
departments are located in 11 independent works, scat- 
tered over the country. The problem has been compli- 
cated by the fact that since the application of the variable 
budget our volume of business dropped from normal to 
far below what we had always considered as minimum 


Table II. A Typical Operating Department Set-Up for Control 



































Fixed Indirect Expense 
Time Take Home] #yom #0 Direct | From $751 Direct [From $1,501 Direct) "'¢5.000 Direct 
r r 2 r 
Account Direct Labor Direct Labor Direct Labor ia Vartable Portion 
2 a 2 nm a e mn a wm 2 n Sa n 
s8 2S gs (3883 gs S$ ES § S3ES sg [588s & a4 2 43 
ge See 65 Ht és See 3S |lge See 3 [Se Bee FF a3 §.5" 
No. Name sh ekki & i282 88 & i zzE A (28 EER & l22 aR SG <6 82464 
212 Foremen—Salaried.....| 3 40 $131.84, 2 40 $83.66) 2 40 $83.66) 3 40 $131.84) 3 40 $131.84) ...... ...... 
219 Foremen—-Hourly...... 110 «3740S 328.95 11 46373 328.95) $328.95 $0.1096 |. 
213 Inspectors............. 2 3 42.13 2 3 42.13 42.13 0.1400 
“7 a ee eee 2 35 28.70 28.70 28.7 0.0096 
a ge a 2 35 -70 : 
216 Stockkeepers & Helpers} 8 35 138 .00 8 35 138.00 138.00 0.4600 
230 Service Employees...... 9 35 137.50 9 35 137.50 137.50 0.4580 
202 Bie po ol Clerks —" . ins > io 
upervisor.......... 1 40 
ee : is} 98.35| } 3} 58.60] } is} 70.35) 3 3} “en s et ee... 
_ - aa 1 40 1 36 | 1 40 1 40 1 40 
upervisor........... ( 
pee Sian : ie} 70.86) {| 39} 59.02) } 3} 70.86, } 3} 70.86 1 “S} Sg? p28 Voge 
204 Shop Stock Clerk....... 1 40 15.00 1 40 15.00 18. 00 0.0050 
| Sree: Ps . eo le 0050 
211 Production Followers...| 2 40 60.40 2 40 60.40 60.40 0.0201 
400 Maintenance........... 2 35 40.00 2 3 40.00 40.00 0.6133 
Other Labor............ 26.00 26.00 26.00 0.0087 
Total Indirect Labor......... $1,132.73 $201.28 $224.87 $301.05 $1,132.73) $831.68 $0.2771 
277-80 Shop Supplies.......... 340.00 50.00 50.00 50.00 340.00 290.00 0.0967 
400 Maintenance Material.. 104.00 40.00 40.00 - 40.00 104.00 64.00 0.0214 
Other Material......... 68.00 68.00 68.00 0.0265 
Total Controllable........... $1,644.73 $291.28 $314.87 $391.05 $1,644.73) $1,253.68 $0.4217 
Fixed Expense............... 1,200 . 00 1,200.00 2200. 1,200.00 cee eer err 
Total Expense............... $2,844.73 $1,491.28 $1,514.87 $1,591.05 $2,844. 73/| $1,253.68 $0.42 
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CHART 7. Relative percentages of operations to capacity 


(see Chart 7) and then rose to a point roughly twice the 
low point which occurred in the early part of 1933. 

In the control of expense by departments we have 
three tools that are common: First, a system of accounts 
which provides for the detailed control of all expense 
labor and operating material, other items of controllable 
expense, and fixed charges; second, a variable budget 
made up on two elements, (a) a fixed allowance and (b) 
a variable cents per dollar of productive load; third, a 
common basis for productive load or direct-labor dollars. 


Table III. Indirect Labor—Variable Expense 





















































Week ending Week ending 
12/16 12/23 1 /1/33 to date 
ecumula 
Variable] ACtual |variapie| Actual |" atlowance 
Budget | pabor | Budget! pabor 
Manufacturing Deficits tn italics 
Winding........... $57 $61 $62 $59 188 
Fourth Floor...... 67 57 73 51 234 
Fifth Floor........ 152 160 165 157 307 
Third Floor........ 275 293 298 307 79 
Solenoid........... 54 48 59 48 31 
First Floor......... 292 298 316 390 463 
Finishing.......... 105 127 114 116 107 
Second PS ie 239 231 258 238 416 
Total Manufacturing] $1,241 | $1,275 | $1,345 | $1,366 $379 
Service Dept. 
Test Inspection... . $567 $587 $614 $569 $93 
Salvage............ 54 66 58 58 17 
Grounds-Bldg...... 887 982 961 965 1,138 
Et 144 148 144 157 29 
Production........ 2,198 2,219 2,381 2,204 306 
Total Service........ $3,850 | $4,002 | $4,158 | $3,983 $1,397 
Administrative 
Warehouse........ $782 $813 $89 
Personnel......... 150 160 163 160 135 
po a ee 715 755 774 758 319 
Service.... . 138 154 150 154 204 
Wage Rate......... 313 345 339 346 83 
Management...... 379 396 379 396 298 
6 eee 717 768 477 779 641 
Total Administrative) $3,194 | $3,391 | $3,428 | $3,415 $1,173 
Total for Works...... $8,285 | $8,668 | $8,931 | $8,764 $2,931 
Direct Labor......... 98,281 |........ | a er: reer 
Budget Realization..| 95.6% |........|......-- _ ie a 


























In regard to the third item, we believe that the simpli- 
fication we demand requires one common measure of 
productive dollars so that consolidation into total can 
readily be made. We have found direct-labor dollars the 
most consistent and generally practicable. Any good 
standard or standards can be used; it is a good rule to use 
the base on which normal rates of expense are built. 
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Aside from our insistence upon the use of these three 
tools, we allow the various departments to arrange their 
own set-ups. We believe that the expenditure of money 
in detail is the problem of the local manager. We mea- 
sure his efficiency by his over-all results. Likewise we 
expect him to pass his detail responsibility on to the sev- 
eral department heads under him. We are faithful to 
this conception. If the local manager desires to spend 
dollars on some function that he alone feels is justified, 
and reduces elsewhere to offset his extravagance, we do 
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CHART 8. A typical control set-up 


2800 3200 


not interfere unless he fails to measure over-all to our 
total. This does not mean that we do not help him con- 
stantly in his expense problem, for we do. We pass on 
to him the better things that come from the other units. 
We constantly keep in circulation ways and means to im- 
prove the methods or results of control. 

Before expenses*can be controlled, they must be stud- 
ied and a logical set-up for control made. Table II and 
Chart 8 show a typical set-up. Here we find an operat- 
ing department with a detailed record of its expenses. 
This is set up by functions. Behind this set-up there are 
details that show the individuals in each account, and in- 


Table IV. Direct Labor, Indirect Labor, Budget, Ratio 
and Realization Percentage—Summary Apparatus Works 











%, 
Ind. Variable —lIndirect Labor— 
Direct Indirect to Budget %to Realization % 
Works Labor Labor D.L. Amount D.L. 12/30 12/23 Ave. 
ov. 
Works #1 $91.0 $88.0 97% $85.3 914% 97% 9% 94% 
= 42 «=40.9 48.1 118 44.7. 109 93 94 94 
» #3 9.6 12.4 130 % 98 
4 v4 17.9 22.3 125 21.9 122 98 97 100 
xe #5 «=. 30.9 30.1 97 30.2 98 100 102 99 
a6 #6 03=— 50.7 38.2 75 37.0 73 97 95 95 
df #7 7.8 8.4 108 8.1 104 96 96 97 
$8 #8 29.0 21.8 75 22.6 7 104 102 102 
#9 =—:10.1 13.5 135 12.9 128 96 94 93 
» oe 9 8 84 8 89 100 96 98 
°° 6fil 6.8 6.2 91 5.9 87 95 97 93 
TotalAll -——— Saeed -- Same = ne — — 
Works $295.5 $289.8 98% $281.7 95% 97% 2% 94% 
- January Estimate = 
Works #1 $96.4 $94.1 97% $92.4 96% 98% 
sed #2 40.2 47.8 119 45.0 112 94 
<4 #3 11.3 13.1 116 12.9 114 
” #4 = 8=618.7 23.0 123 23.2 124 101 
” #5 = 32.0 30.7 96 29.4 92 
= 46 850.3 39.9 80 36.9 73 93 
ed #7 8.1 8.6 106 8.3 102 97 
od #8 8=— 27.8 21.1 77 22.0 81 104 
seg 99 = =12.2 14.8 121 14.6 99 
= #10 1.0 9 87 9 90 6100 
°° «#11 | 6.3 89 5.9 83 
TotalAll —— a coe ——— — — _ _ 
Works $304.6 $300.3 99% $291.5 96% 98% 
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Period Ended August 26, 1933 


Table VI. Indirect Manufacturing Expense—Comparison of Expenditures and Budget 


































































































































































































































































Current Month Weeks Year to Date Weeks 
No. Budgeted B% Actual Actual 
Labor Labor %-D.L. Amount Labor %-D.L. Amount 
101 General Supervision............ ee Sees 15,227 4.5 15,227 117,397 5.8 117,397 
102 Foremen eee a ere 31,626 9.4 31,626 93o3 11.7 238,333 
103 Foremen-Hourly Rated........ ar 9809 3.5 11,809 853 3.1 62,853 
104 Mfg. Methods Men............. Me Ref asters 9,413 2.8 9,413 80,936 4.0 80,936 
105 Umspectors.... 0... ccs cece cece a, 13,512 4.0 13,512 88,246 4.3 88,246 
SUPERVISION —TOTAL......... 80,731 99 81,587 ; rn er 587,765 28.9 587,165 
111 Production Clerks.............. ' Sa 15,566 4.6 15,566 107,729 6.3 107,729 
112 Shop Stock Clerks.............. | a ee 10,194 3.0 10,194 62,575 3.0 62,575 
113 Cost Clerks.................... A) ee 10, 3.0 10,093 o44 3.4 8,344 
114 Acctg. & Pay. Clerks........... i 12,188 3.6 12,188 82,525 4.0 82,525 
115 Shipping Clerks................ SS ae 3,733 1.2 WES} 26,492 1.3 26,492 
116 Shop Clerks.................... i a ee 14,650 4.3 14,650 855 4.5 90,855 
198 Gpter COU. ncn occ cc cece MSS) Oey 4,444 1.3 4,444 29,831 1.5 29,831 
119 Rate Setters & Clks............. re 10,773 3.2 10,773 69,264 3.4 69,264 
120 Other Clerical EmpI............ a | ee cee 937 1.7 4,579 3,486 2.9 48 
CLERICAL—TOTAL............. 87,523 102 86,220 25.9 86,220 571,101 2.1 511,101 
140 Helpers & Laborers............. 140 20,104 90 22,419 6.6 22,419 142,970 2.0 142,970 
161 Elev. & Crane Oper............. . 2 rae es 6,016 1.8 6,016 33,087 1.6 33,087 
162 St’keepers & Helpers........... 162 gees AS 12,490 3.7 12,498 72,602 3.6 72,602 
163 Tool Crib Attendants.......... 163) pyuepememynesc RN ET = 
164 Transportation Empl........... 164 7 J : sj 
165 Dispensary Attend i ee 16s Table V. Indirect Manufacturing Expense—Comparison of Expenditures and Budget 
n OU-— Fire ...... e e ° 
169 Plant Protec.—Police .. 169 Expenses of Pattern and Tool Departments are included in this report 
poe jt Henn mg mo reales pio Expenses of Laboratory, Engineering and Drafting Departments are not included inthis Report 
SUMMARY Period Ended August 26, 1933 
SERVICE—TOTAL............... 
191 Overtime Allow.—D.L.......... 191 eee CURRENT MONTH YEAR TO DATE ssi 
1 vertime Oow.—I.L..... Actual Actual 
= Hm gana Payments. . a (Amounts in Dollars) Variable Variable 
195 Training Direct Workers.......| 195 ge to |Expense| Budget | R% | % to | Expense | Budget | R% 
196 Training Apprentices........... 196 -L. | 4 wks. | 4 wks. rupee 3t wks. 34 wks. 
IDLE TIME, ETC.—TOTAL...... SUPERVISION 
Bl sega wal wate: wba hace eleva aie Obi Ordee 1 28.9 
201 Non-durable Tools............. 201 oe =) oe oe ee 
202 Shop Supplies..................| 202 CLERICAL 
203 Office Supplies................. 203 WME socio th ote SL. 25.9 | 86,220| 87,523] 102 | 28.1] 571,101 | 580,307 | 102 
204 Telephone Expense............. 204 
205 Telegraph Expense............. 205 SERVICE 
= 4g 4 aa. Baie bi9\e 6: s'aie oe = Labor preeneg 22.9 | 77,813] 73,870] 94] 25.8] 586,309 | 529,630] 90 
231 Laboratory Service. <<<. 0... 231 GOGRIOP TEXBOMSC «0 occ ice ccc cd cove’ Secme's epelis Piven | atsey 2s ee pera I asews oes cos 
earrange. 0) ELS 5 debi ec. PE iiss haiti le Coeds Rar eee é ee 45 -8 | 586,309 | ........ 
23s Unassign. rans. & Pkg.... 233 uae et a) et ae 
raveling Expense.......... OVERTIME, IDLE TIME, ETC. 
235 Losses Due to Errors....... 235 r.. ~ Saha hk 6 2,365| 2,297; 97 5 11,024 9,976 | 90 
236 Accident Compensation. ... 236 cael ee es 
237 Taking Inventories............. 237 TOOLS, SUPPLIES & MISC. 
240 Other Oper. Expense........... 240 oe Ae SAE SRE eS eee 17,590 | 16,187} 98 | ..... 163,979 | 147,612 | 90 
Obiner MXpeCMse .... 0. ccc cece we] coeee 146,352 ...... AR Te ee 931,199 928,209 | 100 
TOOLS, SUP., ETC.—TOTAL.... 
ri AE te aek soso de 48.4 | 163,942) ...... 53.8 | 1,095,178 | ........ ae 
300 Bldgs. & Structures............ 300 came: 
310 Gen.-Plant Fac. (Out.)......... 310 MAINTENANCE 
320 Mach.-Catalogued............. 320 ee ene, coe 73,869 | 74,993/} 101 | ..... 412,236 398,376 97 
340 Mise. Shop Equipment......... 340 Other Expense..................] ...-- 44,283] ...... Sra 169,221 142,913 | 85 
361 Elec. App. & Equip............. 361 
362 Ovens & Furnaces.............. 362 RNR as sc OS eee this saeveSiawieiece ol 34.9 | 118,152 ...... 28.6 §81,457 $41,289 93 
363 Overtime Allowances........... 363 —— 
330 Patts. & Spec. Tools........... 390 TOTAL CONTROLLABLE EXP. 
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dicate which particular job will be expanded or con- 
tracted with load changes. The expenses are basically 
measured at zero and at $3,000 of load. After adjust- 
ments are made to the nucleus organization (between 
zero and $1,500 load), the balance of the expense is vari- 
able at one rate. We unite these studies on departments 
to form studies on divisions; unite the division studies 
into works studies; and works studies into a total com- 
pany picture. 

The accuracy of control of expense depends upon the 
accuracy of the detailed set-ups we have made. How- 
ever, the trend of the control, the record of improvement 
in results, comes from summaries that are made from 
time to time. We follow indirect labor weekly and other 
expenses monthly. 

A weekly record for one of the smaller works broken 
down by departments is shown in Table III. This not 
only shows the management its trend for the current 
week compared to the previous week; it also shows the 
cumulative results from the first of the year. 

Based on similar summaries from each works we re- 
cord and report weekly the total of all works. Table IV 
shows this information. Notice that there is not much 
lag in reporting the details of this large amount. Our 
payroll week ends on Saturday. Payments of wages are 
made from Tuesday to Thursday of the following week, 
as rapidly as payroll vouchers can be accumulated. We 
receive the information for the week on Friday and re- 
port it Friday afternoon. It is from the results expressed 
here that we control indirect labor by bringing pressure 
on the manager who cannot explain a continued poor 
realization. He, in turn, goes to his departments to find 
their “soft spots.” 

At the end of each month we consolidate indirect labor 
with all other expenses and record them on operating re- 
ports. These reports are prepared for each important de- 
partment. They are also prepared for each works, by 
accounts. Table V shows the recapitulation of these re- 
ports, and Table VI shows the accounting detail on which 
the recapitulation is made. It takes from 10 to 15 days 
to prepare these reports after the end of the period be- 


Table VII. Operating Load 


cause of the time required in the accumulation of actual 
expense figures. 

We believe that by concentration on indirect labor 
weekly we control 70 per cent of our variable expenses, 
and that, if we keep indirect labor in line with load, the 
expenses for operating materials, shop supplies, and 
office supplies used by the indirect-labor operator wil! 
automatically be controlled. 

Beyond the study, control, and recording of expense 
and expense results, we go a step further. Based on the 
average variable budget built up from works allowance, 
we compile a table known-as our “Operating Load 
Table,” illustrated by Table VII. This table allows us 
to express results at other levels on a basis comparable 
to existing conditions. We find it extremely useful in 
projecting policies for the entire manufacturing organi- 
zation. Most of our works managers and some of our 
department heads with similar tables’ 

This information when presented as a graph is com- 
monly called a “profitgraph.” If it is used intelligently, 
it can become one of the best tools of management for 
projecting and relating expenses and costs of sales, and 
it can be very useful in the determination of normal ex- 
pense liquidating rates. Of course it does have its lim- 
itations. We have been explicit in stating that expense 
must be controlled by building up the details and not by 
breaking down the totals. Under such a set-up, totals 
will vary from time to time as the kinds and varieties 
of productive activities change. Consequently actual vari- 
able results may not always fall on the points expressed 
by the chart, but they should not be very far away. It 
is obviously true that the larger and more diversified 
the activities are, the less will be the error, but we have 
found that even in some of our smaller departments the 
“Operating Load Tables” play their part. 

We believe that being able to look into the future on 
some tangible basis related to current conditions is worth 
a lot. To illustrate, let us assume that we are working 
at a productive load of $280,000 which shows that ex- 
penses should be $631,000 and that we should under- 
liquidate our expenses $77,000. On the basis of an effi- 
ciency of 98 per cent, we should actu- 
ally be spending not $631,000 but 
$644,000, and be under-liquidating 
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time what a credit union is, but not everyone does. 

Yet credit unions in Germany date back to 1848, 
and have been in existence in this country for the past 
25 years. Today some 2,200 credit unions are operating 
successfully under the banking laws of 38 states and the 
District of Columbia, and the number is on the rapid 
increase. During November, 1933, for instance, 63 new 
ones were organized. Industrial credit unions, more- 
over, came through the depression without a single in- 
voluntary liquidation. Hence this brief explanation and 
record of progress. 

First, a definition. It is especially needed. The name 
doesn’t begin to tell what it’s all about. A credit union, 
in short, is a bank—a cooperative bank—limited in 
membership by law to an economic or social group with 
some common interest. In industry that common in- 
terest is employment by the same concern. 

The credit union has two purposes. One is to provide 
its members with a convenient opportunity to save. The 
other is to offer credit facilities at reasonable interest 
rates. The first may already be available. Credit facil- 
ities at reasonable rates almost always are not. And 
even where there are other savings plans none is more 
convenient, none is better adapted to saving in small 
amounts, none seems to be more secure. 

Credit union funds are accumulated through the issu- 
ance of shares. Shares may be paid for in cash or in 
small regular installments—usually weekly and running 
between 10 and 50 cents a unit. In some credit unions 
the shareholder may also make deposits. Again, they 
may be small—smaller, perhaps, than he would care to 
make in the regular savings bank. Thus the credit union 
caters to the worker who can save only in small amounts 
and who sometimes has to borrow. 

To see how a credit union operates we might choose 
the Armour Employees’ Credit Unions. The first of 


| “tne what a in industry ought to know by this 


these unions was organized in Omaha back in May, 1930. 
Three months later it had 294 members, had a working 
capital of $4,486.64, and had already made 72 loans 
amounting to $5,045. : 

Three years later it had grown to 1,221 members, had 
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Why a Credit Union ? 


It helps employees save conveniently, safely, 
in small amounts; provides some measure of 


It enables workers to borrow, when 
they have to, at reasonable rates; 
keeps loan sharks out of the plant 





$51,576.24 in shares and deposits, had made 2,982 loans 
totaling $217,705. Today it is one of approximately 90 
credit unions within the Armour organization. Mem- 
bership on October 31, 1933, had reached 13,667 out. of 
a total of 26,589 employees; shares and deposits had 
amounted to $381,002.45; and 25,081 loans had been 
made, totaling $1,504,609.74. Losses had been kept 
down to the insignificant figure of $18.75! And those, 
be it remembered, were tough years on savings plans 
and savings banks. 

Lest it be thought, however, that the credit union 
lends itself more readily to application in the larger in- 
dustrial organization, let us choose for further analysis 
a more nearly typical example—the Graton & Knight 
Employees’ Credit Union—out of a plant employing ap- 
proximately a thousand people. An account of its organ- 
ization and operation may serve to prove that extreme 
size is not necessary to credit union development. 

The Graton & Knight Employees’ Credit Union was 
originally started by the management in order to relieve 
the company of the burdens of involved detail, clerical 
expense, possibilities of litigation, etc., incidental to the 
carrying of employee loans on its books, and at the same 
time to establish a savings medium for those employees. 
It soon discovered that the credit union was doing a 
great job of keeping the employees away from the loan 
sharks, and now believes it to be one of the most impor- 
tant parts of the company’s industrial relations program. 

Founded in 1925 with about 100 members—20, inci- 
dentally, are enough to start with—this credit union now 
has 550 members, slightly more than half the total num- 
ber of employees. About 60 per cent of the members 
are apt to be borrowers at any one time; on Oct. 31, 
1933, for instance, there were 299 loans outstanding, 
totaling $25,000 in amount. 

Shares are $5, payable at the rate of 25 or 50 cents 
a week. They begin to earn interest as soon as $5 has 
been paid in. A member may have up to 800 shares. 
Some of the chronic borrowers have only 1 share. Other 
employees use the union solely as a savings plan and 
have accumulated many shares. 

As in all credit unions, management of affairs rests 
in the hands of the shareholders, and is vested in a board 

(Continued on advertising page 54) 
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Roller conveyor and electric 
hoist serve this motor-frame 
machining group located at 
the left of the welding booth 
(see new layout in Figure 1). 
One operator is required for 
each group of machines 
























taneous two-handed operations, participates in the 

dividend declared by motion analysis applications. 
Up to this time little has been written upon this phase of 
motion economy, but this fact does not lessen the enor- 
mous savings possible. 

When making an analysis of the layout in the depart- 
ment to find out if costs may be reduced by changing 
this layout, the following questions are asked: Are con- 
ditions—lighting, ventilation, heating, and the like—all 
that they should be? Is the equipment the best for the 
job? Is the supply system all right? Could mechanical 
handling equipment be installed to do away with manual 
handling? While the machine is making a cut, is there 
idle time which could be utilized productively? Do the 
operations follow in logical sequence? 

It is difficult to say just how much conditions will af- 
fect the time it takes to do a job—in fact, the effect will 
probably be greater on one job than another. However, 
it is known that poor conditions have a detrimental effect 
on output, whereas good conditions tend to increase pro- 
duction and build up good-will. Factors contributing to 
the comfort of the workmen will always repay the cost 
of installation. 

The right equipment for each job is one requisite. 


Prec T layout, though out of the realm of simul- 
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Plant Layout Cashes In 
on Motion Economy 


C. G. Johnson 


Time Study Department 
Westinghouse Electric and Manufacturing Company 
East Pittsburgh, Pa. 


Various machine tools have been developed to do various 
types of work. Although a milling machine and a profiler 
can each do some operations in common, each one can 
do certain jobs more quickly than the other. Therefore, 
to get maximum and least costly production, the machine- 
tool equipment must be right. 

The supply system is a problem which must be given 
considerable thought. Whether parts are brought from 
a storeroom on a conveyor or from the receiving depart- 
ment on a skid truck, they must be placed close to the 
machine where they are to be used and in a position most 
convenient for handling. 

In addition to getting the raw product to the machining 
line, it must be handled from one operation to another. 
To do this manually is unwise from all viewpoints. At 
the present time mechanical handling equipment in the 
form of belt, roller, or chain conveyors, monorails, 
gravity chutes, etc., can be provided to handle practically 
any job. 

It has long been accepted practice for one operator to 
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run a battery of automatic machines. 
All automatics are usually so placed 
that the greatest number can be run 
advantageously. The operator’s duties 
are to keep his machines stocked and 
inspect a sufficient number of com- 
pleted pieces to make sure that they 
are according to specifications. Thus 
the number of machines that any one 
man can operate is determined by the 
machining time and the accuracy re- 
quired. An analysis of machine-tool 
layouts in our plant has shown numer- 
out cases where these same principles 
can be applied to non-automatic ma- 
chines. Very few jobs, where the 
machining time is of long duration, 
require the undivided attention of an 
operator. By incorporating these prin- 
ciples, always used in placing auto- 
matic machines, in the placing of non- 
automatic machines, cutting time may 
be utilized for productive work. 

Last considered, but by no means 
of least importance, is the sequence 





Again a single operator; 
again the conveyor and the 
hoist. This is the group of 
machines at the right of the 
welding booth in the new 
layout. No long travel be- 
tween operations 


Figure 1. Conventional 
straight-line layout where ten 
operators performed ten ma- 
chining operations on motor 
frames. Note the back-track- 
ing and the distance traveled 
between operations. Below, 
same machines, same opera- 
tions, but laid out in accord- 
ance with motion analysis 
principles. No back-tracking 
here, and two and a half 
times as much production. 
Conveyors and jib cranes 
have cut out manual handling 
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of operations. This brings to mind the two general types in the plant and greatly slow up production processes. 
of layouts—first, the section where miscellaneous work is The need for motion analysis in plant layout is appar- 
done ; second, the one where there is straight-line produc- ent. Two illustrations of possible accomplishments, de- 
tion. In the former type, the usual sequence of machines _ veloped by our layout department in conjunction with the 
is lathes, profilers, milling machines, and drill presses. shop supervisory force, are now presented. They are 
There will always be numerous variations in this line-up. representative straight-line production jobs. 

For straight-line production, machines must be placed in The old and new layouts of a motor-frame machining 
such order that the necessary operations can be most group are shown in Figure 1. In the past, ten operators 
easily performed without back-tracking. This is clearly performed a total of ten operations on each frame. The 
illustrated in one of the examples which follow. Parts part was moved back and forth from one operation to 
going back and forth needlessly cause much confusion the next by a materials handler or by the machinists 
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A general view of the bracket- 
machining group after the 
machines had been rearranged 
as shown in the new layout 





boot! 


e x x 
Figure 2. The bracket-ma- 
chining group provides an 
example of motion economy 
which is similar to that illus- GROUP 
trated in Figure 1. In the 
old layout, nine operators; in 


Old Layout 
the new, four. Again, roller- 
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themselves. The machines were not placed so the opera- 
tions could follow in proper sequence, consequently there 
was considerable back-tracking. 

After study and analysis the new layout was made. 
Here the machines have been regrouped to permit coup- 
ling and allow the frame to go in logical sequence from 
one operation to another. Conveyors and electric hoists 
were installed to eliminate all manual handling. Machine 
waiting time has been eliminated and the operators are 
able to produce two and one-half times as much as they 
could before. 

Actual photographs of the groups of machines on each 


116 





side of the welding booth are shown in the accompanying 
photographs. The second example (Figure 2) is similar. 
By rearranging the equipment and installing a roller con- 
veyor and a jib crane in this bracket-machining group, 
the same operators are now able to produce two and one- 
quarter times as much work. 

These two examples are indicative of the great possi- 
bilities for motion analysis in the field of layout. If you 
are hesitant to spend money to change equipment at pres- 
ent, think of it from the standpoint of saving 35 to 50 
per cent in direct costs. From the dollars-and-cents angle 
it will be worth your time. 
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And what people like, manufacturers must 
learn to love. Modern plastics, it happens, 
offer production and sales advantages which 
quickly win favor with those whose job it is 
to convert materials into finished products 





Familiar telephone index in plastic case invades home market, 
is fitting accessory to the molded plastic handset telephone 


a million American youngsters yearn for Ovaltine. 

The “million” is our guess. How many cans of 
Ovaltine those shakers helped to sell is anybody's guess. 
They were molded plastic shakers... . A year or more 
ago the Taylor Stormoguide was done over. Sales 
jumped 65 per cent. The designer chose plastics... . 
Christmas before last saw the Hickok belt packaged in 
a container destined to turn cigarette box on December 
26. Hickok sold twice as many belts that season. Some 
plastics molder sold as many boxes. . . . Within a month 


AST summer a million Orphan Annie shakers made 


or two Bates Manufacturing Company has launched its 
new telephone index, is opening up a new home market. 
The telephone index is housed in a plastic case.... 
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Plastics . . . plastics. . . plastics 
... such popularity must be deserved. 
People, we conclude from the enthu- 
siastic reception given each of these 
four products, like plastics. On that 
simple hypothesis, which is based on 
a hundred similar observations, we 
shall proceed to develop the thought 
that here are modern materials for 
modern products, materials which 
every manufacturer might use in 
some way to increase his sales. There 
will be no attempt here to tell how or 
when to use plastics. That could be- 
come complicated; anyway the 
makers of molding materials and the 
custom molders will answer all those 
questions. Our province, as we see 
it, is merely to point out what other 
manufacturers have done who have 
no corner on production and sales 
ideas. 

First, however, let’s get together 
on this word “plastics.” It covers 
far too much territory to permit any- 
thing like adequate treatment in the 
short space of three magazine pages. 
We shall therefore choose to be some- 
what inaccurate and confine our dis- 
cussion to the synthetic, thermosetting 
plastics with phenol and urea bases. 
You will recognize the phenolics 
under such trade names as Bakelite 
and Durez; the ureas include Beetle 
and Plaskon. Again, in order ‘to 
avoid the appearance of biting off 
more than we can comfortably chew, 
we shall stick here to molded appli- 
cations. 

There are any number of good 
reasons why molded plastics have 
found, and will continue to find, 
broad industrial uses. Here are some 
of them: 

1. Plastics may be a big help in 
simplifying and improving product 
design. 

2. They can be had in practically 
any color. 

3. Plastics leave the mold in fin- 
ished form, may save costly assemblies, need no polish- 
ing, plating, painting, or other surface treatment. 

4. Plastics do not tarnish, cannot rust, laugh at 
weather, water, oil, cleaning compounds, most acids. 

5. They are poor conductors of heat, non-conductors 
of electricity. 

6. They have excellent mechanical properties, such as 
high ratio of strength to weight, resiliency to withstand 
shock, low density compared with other structural ma- 
terials. 

In short, plastics are pleasant to work with, lend them- 
selves with seeming alacrity to many unusual require- 
ments, offer definite production economies. 

Those are good reasons. Add to them the well-sup- 
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Radio comes out of hiding place in grandfather’s clock, 
is housed in molded plastic case 


ported hunch that people like plastics and you have a 
sound case for these modern materials which so many 
manufacturers are using to create new products and to 
re-create old ones—in either case increasing volume of 
sales and, if it isn’t immoral to mention them, net profits. 

We should not care to have any manufacturer read 
the foregoing and jump to the conclusion that plastics 
are the perfect panacea for everything that ails him, 
that all he has to do is take some old product and dress 
it up in plastic garb or think up some new one that can 
be made in one or another of these new materials, there- 
by guaranteeing instant consumer acceptance. It is none 
the less true that design is one of the most important 
factors in selling goods today and therefore demands 
more than passing consideration. Given two products 
that are equally useful and similar in price, the better- 
looking one of the two will far outsell the other. It is 
also a matter of record that modern designers are using 
plastics to excellent advantage. They are truly mass- 
production materials. 

Clock manufacturers, for instance, have been quick to 
see the possibilities in plastics. The million—or was it 
a million ?—clocks which Wrigley gave away to dealers 
represented one of the first attempts to turn out a good 
electric clock at a price. Today there is the handsome 
Hammond calendar clock which tells the day of the 
week and of the month; Waterbury offers a sturdy 
alarm clock in a chromium-plated frame mounted on a 
plastic base; and Western Clock Company presents the 
“streamlined” handbag watch in a molded case with 
numerals in white against a gold background outside of 
the dial. 

Radio, with the advent of midget sets, has followed 
suit. Colonial has its Compact, now going on a year old. 
Black, with chromium fittings, it has been an honest 
effort to take the radio out of its hiding place in a 
grandfather’s clock or a Governor Winthrop desk and 
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make it an accessory like a lamp or a clock. Last fall 
it was said to be outselling radios in wooden cases two 
for one, though priced considerably above the average 
for the small sets. Colonial’s newest venture is a five- 
tube superheterodyne set in a plastic globe complete with 
oceans, continents, and cities. And of course there are 
Tom Thumb, Jr., the pocket-side Kadette, Emerson’s 
AC-DC, each a signal example of a modern product in 
a modern dress. It is important to note that radio man- 
ufacturers have been quickly weaned away from the 
imitation-wood effects, realizing that plastics used in 
that way will never look like anything more than cheap 
substitutes—which is just exactly what they are not. 
Design is not limited, however, to the cases that house 
products. The Kellogg Handset Telephone might head 
anyone’s list of successfully molded plastic products .. . 
the Pyrex teapot has a molded handle that won’t get 
hot . . . neither will the knob on the Chase Brass Com- 





Exposure meter is one of countless instruments whose 
makers find plastics ideally suited to their needs 


pany’s hot service cover . . . a plastic birdie helped sell 
thousands of singing teakettles last year for Rome Man- 
ufacturing Company ... from England comes the Rolly- 
Round inkwell molded in two-color effect with weighted 
bottom so it won’t tip over ... a molded soap dispenser, 
newly offered, never has to be polished . . . plastic fish- 
ing reels do not rust . . . fish can’t resist a gay, green 
plastic spoon . . . the Stikit mucilage bottle now sits in 
a plastic base . . . the Debutante Razor has a plastic 
handle, comes in a plastic case . . . a plastic two-pronged 
fork gives the ten-year-old a better grip than the old 
wooden paddle on Brown Cow ice cream candy . . . the 
Birtman toaster, the one with the windows, has a plastic 
base, plastic fitments . . . Square D simplifies and beau- 
tifies so utilitarian an article as its new circuit breaker 
panelboard unit by molding circuit sections in dark 
brown and “on” and “off” keys in Chinese vermillion 
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plastic . . . Eagle’s automatic pencil is molded by an ex- 
trusion process which does not displace metal inserts . 
Autopoint offers three useful desk memo pads, with ash- 
tray, perpetual calendar, or fountain pen holder, all three 
plastic ... . Fix-It, a syphon unit on a plastic base, pro- 
vides fountain service in the home . . . the Elmco Elec- 
tric Razor Blade Sharpener, its mechanism housed in a 
sturdy plastic case, saves times, trouble, and money. . . 
the Norton camera, molded in three pieces, no bigger 
than the palm of a man’s hand, shows the way to camera 
manufacturers . . . plastic beer mugs are signs of the 
times. 

Instrument manufacturers seem to have been told all 
about plastics. Witness the Tagliabue Dial-Indicating 
Thermometer and Snapon Controller for refrigeration 
service; Weston’s Tube Checker, Foot-Candle Meter, 
Exposure Meter; the Columbia Tong-Test Ammeter ; 
Fee & Stormwedel’s Airguide, a combination tempera- 
ture and humidity indicator. The list is as long as your 
arm, and must include the Taylor Sphygmomanometer 
—hlood-pressure tester, to you—whose plastic case has 
been dropped out of third-story windows without any- 
thing much happening. 

Packaging offers some of the best examples for our 
edification. Eli Lilly provides special plastic pharma- 
ceutical containers for the medical profession . . . Chlor- 
osalsterol comes in a green plastic box with symbols on 
the cover that indicate the mineral salts used in the 
tablets . . .-a plastic valve cap makes it easy to use 
Mosby’s A-to Z Antiseptic, which is bottled under pres- 
sure ., . the Lady Lillian manicure set, in green and 
black box, steps into the gift class .. . Merck, Squibb, 
most of the drug people, use plastic caps to improve the 
appearance of their packages . . . Sphinx paste and mu- 
cilage comes in opal jars with plastic tops that have soft 
rubber applicators hitched to them... Tussy Cream 
Rouge is packed in.a black plastic jar, a red script “T” 





Plastic closures put finishing touch on attractive pack- 
ages, serve notice on old-fashioned closures 
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engraved on its cover... Joubert puts Divine Kiss, a 
perfume, in funny bottles with funnier plastic caps to 
catch the maiden’s and the matron’s eye . . . the Anchor 
Turret Tube has a conical cap, molded plastic, that won't 
come off .. . Lehn & Fink has chosen a scarlet plastic 
closure for Lawson Robertson’s Athletic Rub in its red, 
white, and blue bottle with the pole vaulters on it... 
Hiram Walker has shown the distillers how by using 
plastic screw tops on whisky and gin bottles. 

Closely related to the plastic package is the plastic 
display stand. Clark’s coin tray is one. It holds a 
dozen packages of teaberry and peppermint gum. The 
clerk puts the customer’s change in the tray, making it 
next to impossible for him not to spend a nickel. Yard- 
ley puts its new scent, Fragrance, in a plastic base which 
serves first to display the product and later keeps it from 
spilling all over the dressing table. Holliston Mills, Inc., 
displays binding fabrics in a plastic cabinet . . . Roger & 
Gallet has a plastic stand for Fleur d’Amour . . . Nor- 
wich Laboratories boosts Pepto-Bismol sales by putting 
it on a pedestal .. . United States Rubber combines plas- 
tics and chromuim to show off Gaytees . . . International 
Sterling finds plastics a tasteful setting for silverware 

. . and so ad infinitum. 

Many of these packages and display bases have re-use 
possibilities—the Hickok belt box, of course, and Pio- 
neer’s ditto; they doubled as cigarette boxes and pen 
stands. Esther Bonney follows the crowd—or maybe 
leads it—and packages face powder in a box whose base 
is plastic and becomes coaster or ashtray. Frederick 
Stearns & Co. offers its “Thirty-Five” line of men’s 
toiletries in a three-compartment ashtray base. Mac- 
Dougall’s fruit syrup comes in a crinkly glass decanter 
with a plastic cap that unseals and reseals easily. And 
no one would have the heart to throw away the cobweb 
bottle after the Old Virginia Apple Cider Vinegar’s 
gone; it, too, is plastic capped. 

Another way in which manufacturers are using mod- 
ern plastics, and the last way we shall discuss here, is 
through the growing practice of giving away premiums. 
Whatever we may privately think of the something-for- 
nothing twist in merchandising methods, the fact re- 
mains that some 16,000,000 plastic premiums, mostly 
tumblers, bowls, mugs, spoons, measuring cups, etc., 
were given away last year. Which really brings us right 
back where we started—to the million Orphan Annie 
shakers. The technique is fairly simple, consists of 
offering the premium over the radio, and immediately 
Uncle Sam has to work overtime getting the sponsor’s 
mail to him. In this way, some 6,000,000 Humpty- 
Dumpty spoons, 5,000,000 Skippy bowls, 250,000 sets of 
measuring cups, and we don’t know how many biscuit 
cutters all did their small part last year to increase 
the sales of some firm’s product. 

Plastics may not seriously threaten to replace china 
for table ware, yet light weight, wide range of color, and 
lack of brittleness have their special appeal. The lus- 
trous finish of the plastic dish is part of the piece itself, 
will never chip, crack, or wear off. A plastic cup may 
break, but not half so easily as china or porcelain. Any 
manufacturer is therefore free to conclude that those 
16,000,000 samples have been by way of introducing 
housewives to modern plastics in a fairly big and favor- 
able way. And to know plastics is to like them. 
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Would the 30-Hour Week 


Relieve or Cure? 


The decade ending in 1930 saw an unexampled increase in 
national productivity. Many well-informed men believe 
that this increase was interrupted only by the dislocations 
of the last four years; that even greater advances lie ahead. 
We may see the time when man can satisfy his wants 
abundantly in a fraction of the present working day. Mr. 
Flanders shows that we have not yet reached that point. 


Ralph E. Flanders 


President 
Jones & Lamson Machine Company 
Springfield, Vermont 


Large numbers of our people, even in the heyday of our 
prosperity, lacked the decencies and necessities of life. 


Recovery, in the sense of remedying this want, is not to be 
achieved by spreading the burden of unemployment over 


those now at work by the device of shorter hours. Rather 
should we make it possible for those whose labor is now 
unused to produce the things for which the need is great 


direction of general shorter hours for industry as 

a part of the recovery program. The underlying 
cause of this movement appears to be some degree of 
discouragement in the recent progress of recovery and a 
feeling that that progress can be accelerated by a general 
shortening of the work week. 

Such a policy could be carried out either with a degree 
of wage increase to compensate the workman for de- 
crease in hours, or without such an increase in wage rates. 

If the latter policy is adopted, the evident result is a 
spreading of the available purchasing power without any 
increase in its total volume, or in the total volume of 
goods produced. Such a proposal is evidently one of 
relief—not of recovery—and it can have no part in a 
recovery program. It will, in fact, work against recov- 
ery. Its relief feature consists of supporting men now 
out of work from the wages previously coming to those 
now at work. It is thus a relief of workers by workers. 

There are actual barriers to recovery in such a policy, 
due to the decrease in number of those having earnings 
above the subsistence level. This will deal a serious 
blow to the revival of the durable consumer goods, lux- 
ury, and service groups, which constitute primary ele- 
ments of unemployment. The hope for re-employment 
of these groups in their normal occupations will be set 
back in a very serious way, since they are dependent on 
the existence of incomes above the subsistence level. 

The above considerations forbid us to look upon the 
proposal for shorter hours without increased wage rates 
as being a relief measure of a desirable kind, or any- 
thing which will affect recovery in any other than a 
harmful way. 

There are, however, a number of ways in which 
shorter hours with increased wage rates might be ex- 


\ GROWING body of opinion is moving us in the 
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pected to affect recovery favorably. A number of ex- 
amples will be considered—it being supposed in each 
case for simplicity’s sake that full compensation is made 
in wage rates for the decrease in hours. These various 
possibilities will be compared with an example which for 
this purpose may be considered as normal for a going in- 
dustry under present conditions; said industry being 
considered either as a typical one or as representative of 
a cross section of all industry—preferably the latter. 


‘EXAMPLE I 


The production of $100 worth of goods in a day may 
be assumed to involve the following expenses: 


cy i le RE ge $18 
Number of workmen—18 

Hours per day—8 

Hourly wage—50 cents 

Daily wage—$4 


2. me EE ee eo es eee 72 
kk ed 9 he ee ee) LR Cee ee eee 10 
Output—100 units 

oe ee see Pree noe wee - 
cL ee error. eee ret $100 


In the above, the fixed expenses are supposed to in- 
clude taxes, interest on investment, depreciation, insur- 
ance, etc. The labor costs include not merely the 
internal costs of the business, but the labor which goes 
into all of the materials the business purchases, and into 
all the operations of transportation and distribution. 
The profit is supposed to include not merely the profit 
of the individual section of business which might be con- 
sidered as typical, but the profit on all the operations 
involved in material and distribution as well as manu- 
facture; it may, if desired, include the element of rent. 
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EXAMPLE II 


Let us suppose that industry, as represented by this 
example, goes from a forty-hour to a thirty-hour week, 
and from an eight-hour to a six-hour day, raising the 
wage rate from 50 cents to 66% cents in order to. main- 
tain the daily earning of $4. Let us further suppose 
that in thus raising the bill for labor one-third, it decides 
to increase its sales price one-third. The result is an 
increase of one-third in the distribution of ‘wages to 
labor, an increase of 44 per cent in profit reckoned on 
selling price, but 934 per cent in dollars, and an increase 
of one-third in selling price. 


% Change 
Piel Gi cos ce eles es. $18.00 0 
Number of workers—24........ +334 
Hours per day—G............. —25 
Hourly wage—663 cents........ +334 
Daily wage—$4............... 0 
he on a PRIS eer ere 96.00 - +334 
Profit (144% on price) ........ 19.334 +934 
Output—100 units ............ 0 
Price—$1.334 each ............ +334 
SN ss ee ea A $133.334 +334 


There is evidently no gain in this operation. The 
increase in wages distributed is the same as the increase 
in price, so that the payroll will buy the same amount 
of output as before. Since there is no increase in fixed 
expenses with this increase in price, the purchasing 
‘power of those to whom the fixed expenses are dis- 
tributed will decrease, owing to the rise in price of 334 
per cent. In profit distribution, the purchasing power 
of those to whom profits go will increase. There will 
thus result a redistribution in purchasing power un- 
favorable to the workmen, who will have as individuals 
no more wages, but will meet with higher costs. The 
favorable aspect to those receiving profits may have a 
stimulating effect on business in ways which will be indi- 


cated later, but it is at the expense of wage earners as a 
class, who, as in the first discarded suggestion, are asked 
to carry the burden of relief among fellow employees. 


EXAMPLE III 


In the previous example, the excessive profit produced 
by raising selling prices to the same degree as payrolls 
would seem to be the chief point of criticism. Let us 
therefore examine the situation when the profit increase 


‘is much more modest. 


% Change 
cep bes’ tamamaeill COTE COE ELE $18 0 
Number of workmen—24.......... +334 
Hours per day—6........... oveeces —25 
Hourly wage—66% cents........... +334 
Daily wage—$4 ........... reer rr 0 
an, wns, APP EE EOE eee eiveawels 96 +334 
Profit (8% on price)...... Mates 11 +410 
Output—100 units ............... 0 
PES GEZS CMM. he es ee ces — +25 
OO TE on SBA be Mites $125 +25 


In the example above, only 10 per cent profit increase 
is called for. Other conditions being the same, this re- 
sults in a 25 per cent increase in price. Here we, have 
a situation in which all of the elements involved share 
in the burden of employing the six additional men. 
Those who received the fixed expenses do their share 
in that they are unable to buy as much goods at the 
increased price. The workmen with their wages main- 
tained are unable to buy as much of the goods produced 
and the increase in profit of only 10 per cent is insuffi- 
cient to finance as much goods as previously were pur- 
chased ; thus all the elements in the situation have shared 
in the burden of supporting the six extra men. 

This would seem, in view of the above, to be the op- 
timum application of the shorter hours project, but it is 
not an attractive solution. The fundamental difficulty 
lies in the fact that there has been no increase in pro- 





RECOMMENDATIONS 


1. Reduction in hours should not 
be adopted as a general policy. It 
should be considered only with re- 
spect to specific industries, as in the 
textile industry. Here a current lack 
of demand permits the spread of the 
available work throughout the mass 
of workers by the simple expedient 
of a reduction in hours. This is a 
rational relief process and an adjust- 
ment to djminishing demand. It is 
not a recovery process. 


2. The Government’s proposals for 
encouraging housing developments 
should be supported in every way. 
About half of the unemployment in 
the capital goods industry is accounted 
for by the construction industry, and 
will be relieved by suitable action. 


3. The ne 9, branch of the 
capital goods industry and its de- 


pendent raw material industries can 
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be encouraged by suitable govern- 
mental policies. The first is the 
encouragement of the processes of 
investment. At the present time this 
is deadlocked. ‘The Government in- 
sists in safety of investment, and the 
investment banking corporation is 
concerned about the ease of its nor- 
mal operations. It is necessary here 
for the Government to concern itself 
also with ease and the investment 
bankers with safety. A coming to- 
gether and a broadening of viewpoint 
are essential to a normal recovery. 


4. New methods of financing in- 
termediate credits for new equipment 
are required. This relates to the 
type of financing which is too small 
for bond issues and of too long term 
and of the wrong type for commercial 
banking. Undertakings of this sort 
are now being studied by the NRA 
and RFC organizations, and can prop- 


erly be applied wherever they are 
justified by savings at the present 
level of business. It is believed that 
the amount of this justifiable invest- 
ment is of considerable proportions. 
In the encouragement of these 
normal processes of recovery lies the 
best hope for progress in the few 
months just ahead. Misconceptions 
as to over-production and _ over- 
capacity and hasty suggestions as to 
reductions in hours with correspond- 
ing reductions in output and con- 
sumption, bear a great resemblance 
to the remedy of “bleeding” as prac- 
ticed by the physicians of a century 
or more ago. The normal processes 
described above bear more relation- 
ship to nourishment of the economic 
body and the building up of its func- 
tions, and are representative of the 
character of the industrial hygiene 
on which we must depend for the 
future health of our civilization. 
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30-Hour Bill 


Introduced in the House by Representative Connery of Massa- 
chusetts and referred to the Committee on Labor. 

Be it enacted by the Senate and House of Representa- 
tives of the United States of America in Congress assem- 
bled, That codes of fair competition, voluntary agree- 
ments, and licenses approved, prescribed, entered into, or 
issued under the provisions of the National Industrial 
Recovery Act shall be subject to the condition that no 
employee shall be required or permitted to work more 
than thirty hours in one week, five days in one week, 
or six hours in one day. In cases in which the President 
finds that an inadequate supply of labor exists and that 
the enforcement of such condition would unduly restrict 
essential functioning of industry or commerce, he may 
waive such condition to the extent and for the period 
found by him to be necessary to insure the essential func- 
tioning of industry and commerce. 

Sec. 2. Codes of fair competition, voluntary agree- 
ments, and licenses approved, prescribed, entered into, 
or issued under the National Industrial Recovery Act shall 
be subject to the condition that in any case in which the 
maximum number of hours of work per week is reduced 
to thirty hours under such codes, agreements, or licenses 
the wages paid to employees affected by such reduction 
of hours shall not be less for thirty hours’ work than it 
was for the number of hours of work (if in excess of 
thirty) in effect prior to such reduction. 

Sec. 3. In the administration of codes of fair competi- 
tion, voluntary agreements, and licenses under the Na- 
tional Industrial Recovery Act, the President is author- 
ized to provide for participation upon boards charged 
with such administration by a number of representatives 
of national trade unions equal to the number of repre- 
sentatives of employers upon such boards. In any case 
in which representatives of national trade unions would 
not, in the judgment of the President, adequately repre- 
sent the interests of employees affected by any such 
code, agreement, or license, the President is authorized 
to select representatives of labor organizations which 
are not national in scope to represent such employees in 
the administration of such codes, agreements, or licenses. 

Sec. 4. The provisions of this Act shall apply to codes, 
agreements, and licenses, whether or not approved, pre- 
scribed, entered into, or issued prior to the enactment of 
this Act. The President is authorized to prescribe such 


rules and regulations as may be necessary to carry out 
this Act. 


“a B_EEEEE_____= 


duction. Recovery is fundamentally a process of pro- 
ducing and distributing more goods. Changes in profits, 
wages, and hours are only a means to the end. 

The reduced purchasing power of all elements in the 
above example would seem to give less chance for ex- 
panding the production of any class of goods than was 
the case even with the previous example, in which high 
profits might be expected to stimulate employment in 
the depressed luxury and durable goods industries. 


EXAMPLE IV 


Yo analyze the results of reducing profits, let us carry 
this to the extreme, as is done in the example below, 
where they are eliminated. At the same time let us be 
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a little more modest in our increase in number of men 
employed and correspondingly shorten the hours to 7 
only, with the expectation that the Government’s en- 
deavors to develop the construction program will take 
care of the remaining unemployed. Furthermore, let us 
tackle the “fixed expense” and reduce it somewhat by 
means familiar to those who have survived a depression. 
We thus set up what would seem perhaps to be a more 
favorable solution through the medium of shorter hours, 


% Change 

a a ee, EET EES $16 —11.1 
Number of workmen—21......... +163 
Hours per day—7................ —12} 
Hourly wage—571 cents .......... +142 
Daily wage—O4...... 2.2... s ccd, 0 
OE IEE REE OE TOT OT 84 +162 
PPT TEE e ee er 0 
Output—100 units ............... 0 
ioe ee — 0 
SOU os 55s dNio o owas asne eds hem ees $100 0 


Here we have what on the face of it would seem to be 
the desired result obtained by eliminating profit and not 
going to extremes in endeavoring to spread work. We 
have the daily wage unimpaired, a larger number of 
men employed, and the price not raised. There is, there- 
fore, on the face of it, no decrease in the standard of 
living. Since, however, nothing in this tends to increase 
the output, we would have an increase in demand result- 
ing from the increased payroll without a corresponding 
increase in supply and, in accordance with the ordinary 
economic laws, an increase in the price would be ex- 
pected to result therefrom so that the banished profit 
would tend to reappear. This is again an ineffective 
solution in that no more goods are produced and dis- 
tributed, so that there is no element of recovery in the 
operation. 

EXAMPLE V 

In this example let us represent what might be con- 
sidered a normal reaction to the increased demand of the 
previous example, involving a modest profit. 





% Change 

PEM CONOD iss knee ahs xn $16.00 —11.1 
Number of workmen—24....... +33} 
Hours per day—7.............. —12} 
Hourly wage—571 cents........ +334 
Daily wage—$4 ............... 0 

SS ere 96.00 +334 
Profit (2% on sales)........... 2.29 —¥7.7 
Output—114.29 units .......... +14.3 
oe |. nr error 0 

DE Ko io i Ra nwanas Mae Gaede Se $114.29 +14.3 


More men would be hired to fill the demand for more 
goods, and there would be thus an increase in output. 
We would, therefore, for the first time begin to make 
progress toward real recovery. There being no increase 
in price, but an increase in output by the amount of the 
added weekly hours, there still remains an element of 
relief with this small degree of recovery in that while 
employment has been increased one-third, the amount of 
goods produced has increased only 14.3 per cent. There 
is thus no possibility of the workmen who are already 
employed having as much individually as they had before. 

The above are all arbitrary and somewhat formal ex- 
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At first thought it may seem useless to go 
through these procedures. There are, however, quite 
definite reasons for doing so. There must be in the 
minds of those who are proposing shorter hours as a 
recovery policy some vague indefinite calculation of the 
types given above. Just what that calculation may be, 
we have no means of knowing. It may be possible to 
put it in such shape as to make a good case for shorter 
hours as a recovery policy. If that can be done, the 
proponents of the policy should be urged to put it in 
convincing form. We have been unable to find any 
such form. 


amples. 


EXAMPLE VI 


Let us now, however, suggest a solution of the prob- 
lem of recovery which is not that of shorter hours but 
operates through the normal processes of improvement 
in productive efficiency and the lowering of costs. Let 
us suppose that the typical industry or the typical cross 
section of industry is able by one means or another to 
install improved equipment, thus raising its fixed ex- 
penses in the process. Let us suppose that this equip- 
ment is of somewhat larger capacity, and that the total 


result is as shown below. 
% Change 


Fixed expenses (new equipment).... $30 +663 


Number of workmen—24.......... +334 
Hours per day—8................. 0 
Hourly wage—50 cents............ 0 
Daily wage—#4 .. 2.2.0.5. wee. 0 
ins nay RE OR eS Oe ee rene 96 +334 
Profit (10% on sales)............ 14 +40 
Output—110 units ............... +40 
RE rt Paeeen Ss ae ——— 0 
Se iss seh er rinte es cease eeees $140 +40 


This is the normal process of recovery and of all in- 
dustrial progress as well. Here we have all elements of 
the problem taken care of. The new equipment has 
stimulated the depressed capital goods industries. The 
full available body of workers has been employed at 
unreduced wages on the eight-hour level. The price of 





the goods produced has not been increased, so the agri- 
cultural-industrial relationship has not been disturbed. 

There has been a considerable body of profit devel- 
oped, so that there is some assurance that the luxury 
and service industries will be stimulated and unemploy- 
ment be absorbed in these as well as in the purely pro- 
ductive industries. This last matter is of particular 
importance. A concentration on the productive indus- 
tries leaves out of account the fact that. a progressive 
development of our type of civilization means a pro- 
gressive extension of these “non-productive” industries. 

Example VI is not necessarily the optimum solution. 
The optimum solution will provide for larger purchasing 
power to the individual worker in addition to increasing 
the number of those employed. The example does ex- 
hibit the essential element of increasing the amount of 
goods made and distributed. 

For the optimum solution there are certain essentials 
now lacking, particularly with reference to the depressed 
durable and capital goods industries. For their revival 
there must be faith in a revival in profits, and econfi- 
dence that our present process is well based and will 
form a firm foundation for the future of private busi- 
ness enterprise. Both of these necessary conditions are 
destroyed by the proposals to shorten hours, as is shown 
by the analyses above. 

The extent of this doubt, which so seriously hampers 
recovery, has been revealed in a survey recently made by 
a committee of the American Society of Mechanical 
Engineers, which has been distributed to members of the 
Industrial Advisory Board. This report was made from 
a study in six industrial cities, of varied industries. In 
brief, out of the total of 169 concerns interviewed, 112 
of them are optimistic; yet 115 were making no plans 
for modernization of equipment, and 94 had no expecta- 
tion of making any such investment in the near future. 
This background of doubt will be intensified, not dimin- 
ished, by a general policy of shorter hours; and the 
prospects of recovery on the part of the depressed indus- 
tries will continue to be handicapped thereby. 


RECAPITULATION 


Normal recovery of the type indi- to direct the progress of recovery ing equipment. Finally, they assume 


‘whole project will crash. 

_ this normal recovery provides a natu- 

. tal transition from public to private 
enterprise. 


cated in Example VI will be one 
which produces more goods and in- 
creases purchasing power in the terms 
of an increase in goods, rather than 
in arbitrary dollars or hours. It will 
revive the capital goods industries. 
It will encourage reemployment in 
the luxury and service occupations. 
What is exceedingly important, it will 
furnish the profit for a degree of 


taxation which will support the tre- 


mendous program of governmental 
expenses in which we are involved. 
Without those taxable profits our 
Finally, 


There are certain misconceptions 
which we must get rid of if we are 
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toward this normal route. We must a degree of standardization of prod- 


get rid of the spectre of over-produc- 
tion. There was no general over- 
production in 1929. The standard 
of living of large masses of our popu- 
lation was so low that, if it were 
raised to the limit of decency, our 
normal output would be far above the 
1929 level. 

The extent of excess productive 
capacity is largely a product of panic- 
stricken imagination. While existing 
in individual industries, almost every 
journalistic analysis proves to be 
based on unfounded statistics. In 
particular these estimates of ex- 
cessive productive — take into 
account neither the desired consump- 
tion standards of the country nor ‘he 
high degree of obsolescence in exist- 


uct and of mass production which is 
neither existent nor desirable for the 
future. 

Perhaps the idea of over-produc- 
tion has been generated by the spec- 
tacular nature of a field in which 
it really did occur—namely, that of 
urban real estate development in the 
form of hotels, office buildings, and 
apartment houses. This constituted 
a major dislocation of our economic 
process. The great and unwarranted 
expansion in this area was financed 
not by profits and savings, but by 
credit inflation; and the necessity for 
paying for these developments in 
solid money is a large element of the 
deflationary disturbances which we 
have had helplessly to endure. 
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Slow Movies Show Up 
Machine Faults 


Source, Bell & Howell Co., Chicago. 


The hand is quicker than the eye. So is the motion 
camera. Suppose, for instance, that a machine built on 
apparently sound principles doesn’t operate as it should. 
The designer now has recourse to slow-motion pictures 
to assist him in determining the cause of the failure. 
With them he may study the behavior of mechanisms that 
move far too rapidly for ordinary observation. 

A case in point is that of a high-speed addressing 
machine which jammed in the envelope infeed. ‘‘Slow” 
movies at a speed of 4,000 frames a minute were taken of 
the feeding mechanism with the feeding pawl painted 
white so that its motion could be easily followed. The 
resulting pictures disclosed that the pawl vibrated part 
of the time, and every time it vibrated it failed to feed 
an envelope. 

Not only did the movies reveal this fault, but they also 
registered the time by means of a high-speed stop watch 
so that a close approximation of the duration of the 
oscillation could be obtained. With all this information, 
the designers were able to make immediate improvement 
in the operation of the machine. 


New use for cellophane. One manufacturer stores 
small perishable tools in moisture- proof cellophane 
envelopes. Saves greasing them. 
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MANAGEMENT SHORTS 


One Hoist Serves 
Many Packers 


FRANK ELtwoop, Fairbury, IIl. 


In one plant manufacturing special stamped metal 
fittings of various sizes and types but not easily damaged 
by rough handling, the packing benches are mounted on 
casters. An electric hoist lifts the truck loads of fitting 
and dumps them on a bench. The loaded bench is pushed 
to one side where the parts are placed in the cartons, 
thus leaving the hoist free to load up another bench. 

As the fittings are rather heavy, the cartons are set up 
for the packer with the bottoms stapled. The tops are 
sealed, and labels indicating size and type are pasted on 
the tops, thus assuring that the cartons will remain right 
side up. Formerly both top and bottom had been stapled, 
necessitating a machine for each packer. 





Another Small Leak 
Plugged Up 


ARTHUR VAN VLISSINGEN, Jr., Lake Bluff, Ill. 


Depression conditions emphasized in many plants the 
possibility of saving comparatively. low-cost materials 
which have previously been discarded. This was the 
situation at Packard Motor Car Company, Detroit, with 
anti-freeze. In cold weather it is necessary to use anti- 
freeze in the radiators of cars coming off the assembly 
line, since they will be tested out of doors and will like- 
wise have to run under their own power to the loading 
dock—not to mention storage in cold rooms in between 
times. But once the car is starting its rail journey, it 
should obviously be drained for safety and to reduce 
weight. 

Until about three years ago it was customary to use 
just as little anti-freeze as was safe for the day’s out- 
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was drained at the loading dock. 

It’s different now. At the loading dock a funnel on a 
pipe, such as is used in many types of oil drains at 
service stations, is swung under the radiator drain, and 
the radiator liquid runs out. It runs into a pipe line, 
which carries it by gravity back to the oil house. Here it 
flows into a 12,000-gal. tank, whence it is pumped back to 
the point on the final assembly line where radiators are 
filled. The equipment was inexpensive in relation to the 
saving it affects. And if the lay of the land had not 
permitted flowing the liquid to the oil house by gravity, 
it would have been about as simple and as cheap to pump 
it to an overhead tank at the oil house and flow it by 
gravity to the assembly line. 


Card Index System 
for Tools and Dies 


Wuuiam C. Betz, Fafnir Bearing Company 
New Britain, Conn. 


To locate a given set of tools or dies quickly, the 
card index system will be found indispensable. 

Tools are placed on steel racks, marked with a letter 
for each section an/ a number for each shelf. All tools 
are then marked with the section symbol and the shelf 
number so that they may be put back in their proper 
place after using. 

The indexing is arranged according to types, all tools 
of a given type being kept in a given section of the racks. 








TOOL FOR-308W. STAKE RETAINER 

TYPE TOOL ~ BLANKING AND PIERCING DIE 
SECTION NO.C ~SHELF NO.7-BIN No.4 

TO BE USED IN'BED NO.8 

TOLEDO NO.5 PRESS 


REMARKS ~ USE 0.042"X 3"C.R.S. NO.4F 


TEMPER 
DATE 9-7-33 
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door temperature, and to discard this when the radiator 


The card registers the type of tool, tool number, section 
symbol, shelf number, and bin, so that the location of 
the tool is at once understood. A sample card is illus- 
trated, together with a section of the rack to show how 
the system functions in this installation. 





Printing on cement bags made by the Jaite Paper Company, 
Jaite, Ohio, is always where it ought to be because the 
register of the cutter knife is photoelectrically controlled 


Hard-Surfacing Saves $100 


E. J. Crppertey, Arc Welding Specialist 
General Electric Company, Schenectady, N. Y. 


In the manufacture of submersible types of electric 
motors, such as are used at the bottom of wells to pump 
water, solid stainless-steel shafts are usually specified to 
withstand under-water service. With an ordinary steel 
shaft, corrosion would soon cause the bearing to leak, 
and any water inside the motor would be ruinous to the 
electrical windings. 

Solid stainless-steel shafts in 2- and 3-in. diameters 
and 36-in. lengths are very expensive, however, the lat- 
ter size costing in the neighborhood of $115. It is, of 
course, necessary to cut the costs of these shafts by 
any possible means and at the same time retain the 
advantages offered by stainless steel. 

Hard-surfacing provides the answer, and upon investi- 
gation it has found that the atomic-hydrogen arc- 
welding process will coat carbon-steel shafts with cor- 
rosion-resisting alloy at a cost of $15 each. Based on an 
average price of $115 for a solid stainless-steel shaft, this 
effects a saving of from $35 to $100 per shaft, depending 
upon its size. 


Seen in New Jersey factory, a signal board outside 
the boss’s office. Big red light means “busy”; big 
white light, “in”; small white light, “out.” 
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More Light Is Needed 
for Industry’s Seeing-Machines 


" jpcweboa has steadily increased the sever- 

ity of the tasks that it imposes upon itself. 
For the most part, it has also increased the 
capabilities of its tools to keep pace with the 
heavier requirements. 

Not so as to lighting, an exceedingly import- 
ant tool of the worker, who, as Dr. Luckiesh 
points out in the first article of this issue, is a 
human seeing-machine. The worker’s industrial 
tasks are largely indoors, despite the fact that 
human eyes evolved outdoors in natural light. 

In a few plants the lighting is fine; in many 
it is bad. Between these extremes there are hap- 
hazard conditions, and they occur in a majority 
of plants. 

There is no need for equipping workers with 
poor lighting tools. Simple, inexpensive meas- 
uring instruments are available to show intensi- 
ties of illumination. Research has determined 
standards of illumination. Current, fixtures, 
and lamps are available at rates that are low in 
comparison with results attained. Paint pays its 
way by preventing waste in illumination. 

That there is need for reform in regard to 
lighting is sometimes because of warped con- 
ceptions of thrift; sometimes, no doubt, be- 
cause of reliance upon the endless supply of 
human machines. But the greater part of the 
need can be attributed to the fact that industry 
is not conscious of the true importance of the 
tool. 

Machine civilization is built upon the efficient 
use of energy. There can be no valid excuse 
for wasting the energy of the human seeing- 
machine. A plentiful supply of light, correctly 
distributed, will conserve it. 








Time, Motion, and Light 
 igaeneti and time study has the thoroughly 


practical purpose of discovering the best 
way of performing a given operation. By 
breaking every job down into its elements, de- 
termining the proper sequence of operations, 
and studying the motions involved, waste of 
time and effort can be eliminated. Any such 
study must necessarily involve the working out 
of standard conditions that govern such factors 
as kinds of tool and location of parts and ma- 
terials at the workplace. 

One condition that is common to every job 
has received much less consideration than its 
importance merits—namely, the intensity of 
illumination needed by the operator. Elimina- 
tion of unnecessary expenditure of nervous 
energy in seeing is just as important as the 
elimination of some of the wastes in motion. 
There is little general realization of the wide 
differences in the severity of tasks that involve 
accurate, quick seeing, and no simple way of 
measuring them. Furthermore, with increasing 
age the eyes require more light, so that an older 
worker should be provided, as a rule, with a 
higher intensity of illumination than may be 
required by a beginner. 

In view of these and other facts about seeing 
it is plain that the base of motion and time 
study should be broadened to include a careful 
investigation of the quantity and quality of light 
needed by each operator. The intensity estab- 
lished, whether 20 or 500 foot-candles, should 
definitely be made just as much a part of the 
standard set-up as any other element. Equally 
obvious is the fact that a light intensity meter 
should be part of the standard equipment of 
every time-study or production department. 


Unemployment Insurance 


aie commitment for.or against com- 

pulsory unemployment insurance is being 
sought. A bill, introduced by Senator Wagner 
and Representative Lewis, provides for a fed- 
eral tax on employers who do not provide un- 
employment insurance; is designed to speed up 
state legislation. 

In justification of the imposition of a tax, 
Senator Wagner has said: “Unemployment in- 
surance, with its double virtue of prevention 
and relief, will not be achieved by the volun- 
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tary action of industry. The year before the de- 
pression less than one-third of one per cent of 
employees in the United States were covered 
by voluntary plans. The majority of employers 
recognize the desirability of unemployment 
funds. But they are held back by the competi- 
tive influence of the few who will not act.” 

Unemployment insurance is not untried. It 
is more than twenty years old in Europe; is in 
effect in, or has been tried by, eighteen coun- 
tries. From these experiences no convincing 
record of success is available, except that the 
British plan withstood all onslaughts up to the 
world war. 

It is not difficult to argue for unemployment 
insurance in the abstract. If reserves can be 
set up during periods of prosperity for distribu- 
tion during depressions, obviously purchasing 
power can be more nearly stabilized. Maxi- 
mum demand would be less, with consequent 
diminished capital investment, greater flexi- 
bility for modernization and replacement. 

So far as actual outlay by industry is con- 
cerned, it has been said that industry has been 
paying the unemployment charge right along, 
by indirect tax, by loss of sales, by contributions 
to relief. That the reserve is an earning fund, 
just like any other reserve fund that cannot be 
used as working capital. That such reserves 
are necessary to head off perpetuation of fed- 
eral direct relief. 

These arguments are strong. Yet we have 
the European experiences to offset them. And 
we have no single plan that has been widely 
accepted as feasible. 

So, apparently, we are not yet ready to ac- 
cept the fact as well as the principle. Industry 
is emerging from a depression, at the same 
time is accepting the burden of additional ex- 
pense that cannot be recovered rapidly. Pos- 
sibly the money will be available when the first 
payments would become due about the middle 
of 1936. The proposal has the virtue of allow- 
ing about two years for preparation, while 
forcing us to think about this important sub- 
ject at once. 


Safety 
ONGRATULATIONS to Western Clock 


Company which reports 6,500,000 man 


hours without loss of time from accidents. 
No great amount of imagination-stretching 


is necessary to picture the economic saving re- 





sulting to company and workers in operating 
two years without time-losing accidents. 

As with almost every other plant-operating 
activity, safety, because of its influence on cost, 
takes on new importance under the NIRA. 


The How of Compliance 
Sins ANSWER the question ‘‘How are codes 


to be enforced?” there now exists Bulletin 
No. 7 of NRA, entitled ““Manual for the Ad- 
justment of Complaints by State Directors and 
Code Authorities.” It describes the policing 
procedure and organization as they are now 
set up. 

Consistent with the Administration’s avowed 
aim of self-government in industry, the com- 
pliance job is put up to industry itself: “It is 
fundamental, within both the letter and intent 


‘of NIRA, that as much as possible of both as- 


pects of code administration be effected by in- 
dustry itself. This should be done through the 
code authority (specifically provided for in the 
code).” 

But, recognizing the responsibility of the 
sponsors in this new kind of industry regula- 
tion: ‘The field of administration for compli- 
ance is an entirely new one. No industries were 
heretofore organized with this function in view. 
Until an industry is organized to perform this 
function, NRA will have to perform it, but it 
is the policy to pass this function on to all in- 
dustries as rapidly as they are ready to receive 
if. An industry may not undertake administra- 
tion for compliance until it has received an 
express authorization to this effect from NRA.” 

It is with these statements of the fundamen- 
tal relationship between industry and NRA that 
the second phase of the recovery program gets 
under way. 

Cooperation on the part of industry, first by 
taking codes seriously, and second by under- 
standing and helping compliance, will greatly 
assist in future phases, to wit: revision of codes 
(even now under way), and selection of those 
features of the recovery legislation that are 
to become permanent. 

Bulletin 7 is a vital recovery document, not 
only because it gives the detailed procedure by 
which industry can comply, but because it voices 
a warning that if cooperative compliance does 
not come about, bureaucratic control is there 
ready to have a fling at the job, 

















Figure 1. Where 
the conditions are 
too severe for open 
a.c. motors, con- 
sider one of these 
types: A, splash- 
proof; 8B,  fan- 
cooled; C, fully in- 
closed 
















uninterrupted service and long life with a minimum 

of maintenance while operating under the most ad- 
verse conditions. The modern practice of locating the 
motors as close as possible to their loads, in order to 
eliminate unnecessary power transmission equipment, 
has subjected them to all sorts of destructive elements. 
Motor design, nevertheless, has kept pace with the needs 
of industry, and equipment is available that will operate 
reliably under practically any conditions. This has been 
brought about largely by the development of better 
methods of protecting the windings. 

Motor protection may be divided into two general sub- 
divisions : protective inclosures and protective insulation. 
Inclosures are designed to keep the vulnerable portions 
of the motor from contact with destructive agents, 
whereas the function of protective insulation is to 
lengthen the life of the windings in case harmful agents 
reach them. Excessive amounts of moisture, water, 
abrasive materials, conductive metallic and non-metallic 
dust, lint, acid or alkaline vapors, and so on must be 
kept away from the windings. If these agents are not 
too severe, special protective insulation may be sufficient. 
Heat-resisting insulation should be used when motors 
are required to operate in very high temperatures. Spe- 
cial mechanical constructions are required when motors 
must operate in explosive vapors. 

Figure 1 shows the most common types of squirrel- 
cage and slipring a.c. motor inclosures. In the open- 
type motor the windings have little protection; hence 
such motors should be used only under favorable condi- 
tions. The splash-proof construction gives partial pro- 
tection and is particularly desirable for installations that 
are subjected to occasional dripping or splashing of 
water. In food-packing plants, breweries, and the like, 


[ ersten asks for electric motors that will give 
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Motor 


Paul W. Arnold 


Development Engineer — 


The Reliance Electric & Engineering Company, Cleveland 


where the machinery is washed frequently, splash-proof 
motors give good service since the inclosure excludes 
water from the windings. 

The fully-inclosed and fan-cooled constructions should 
be used where the conditions are very severe. These 
designs are dust-tight and can easily be made water-tight. 

Similar inclosures for d.c. motors are illustrated in 
Figure 2. The semi-inclosed and semi-inclosed drip- 
proof designs exclude large particles and falling mois- 
ture. Design and application of the fully-inclosed and 
fan-cooled d.c. motors parallel those of the correspond- 
ing a.c. motors. 

Cast-iron dust and metallic chips are among the worst 
enemies of motor windings. Iron particles are attracted 
by the magnetic circuit which tends to work them deeper 
and deeper into the insulation until failure occurs. An 
inclosed motor, either fully inclosed or fan-cooled, must 
be used to keep these destructive agents out. The same 
inclosures will completely exclude dust and water, which 
gives them a wide ‘field of application. For example, 
the cooling tower shown in Figure 3 is supplied with 
air by 32 units consisting of a water-tight a.c. motor 
with a propeller-type fan mounted on the shaft. These 
motors are outdoors the year around and are constantly 
subjected to water falling from the tower, and to ice and 
snow in the winter. 

Direct-current motors must also work under adverse 
conditions. For example, the motor in Figure 4 is driv- 


Figure 2. Types of inclosures for d.c. motors: A, partial, 
for excluding falling. objects or materials; B, for drip- 
ping water; C, splashproof; D, fully inclosed 
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Management and maintenance want the kind 


of service only properly designed motors can 
give under the severe operating conditions 
that surround many industrial applications 


for Severe 
Conditions 





ing a conveyor in a sintering plant. It is not difficult 
to imagine how long an unprotected motor would oper- 
ate under such conditions. 

The kind and. quality of insulation used plays an ex- 
tremely important part in determining the length of life 
of a motor. The windings of an ordinary motor usually 
consist of either double-cotton-covered wire or single- 
cotton-covered enameled wire wound into coils which are 
protected by cotton tape, treated muslin, and other 
fibrous materials. These coils are thoroughly dried out 
and impregnated with an insulating varnish that reaches 
the innermost parts of the windings. Next, several coats 
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Figure 3. Thirty-two fan-cooled, 
water-tight, a.c., squirrel-cage motors 
that supply air to this cooling tower 
are constantly exposed to water and 
weather 


of a heavy protective insulating varnish are applied and 
baked on. This coating should fill all crevices and com- 
pletely cover the windings. Its physical properties should 
permit it to expand and contract with the copper coils 
over the entire temperature range through which the 
motor works without cracking or pulling loose. Such 
insulation is classified as standard. 

An added precaution that is very effective consists of 
putting on more coats of heavy baking varnish, which 
increases the mechanical protection. 

Standard insulation is designed to withstand any kind 
of average condition. If it is known that the motor is 
to be subjected to acids or alkalies, special varnish should 
be used to protect the coils. An insulating varnish that 
resists one of these agents is not resistant to the other ; 
consequently, care must be used in selecting such ma- 
terials. 

Occasionally motors are required to operate in places 
where the heat is excessive; that is, in an ambient tem- 
perature above 40 deg. C., for which motors with 
fibrous insulating materials are designed. For example, 
the motors that drive the roller tables in steel mills are 
subjected to the direct heat of red-hot products. Under 
these high temperatures the standard cotton insulating 
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Figure 4. A sintering plant is no place: for an unpro- 
tected motor. This one, a dust-tight, d.c. type, drives a 
conveyor, is impervious to dirt and grit 


Figure 5. Above, a totally inclosed, d.c., explosion-proof, 
geared motor-reducer designed for operation in an explo- 
sive atmosphere in a chemical plant. A typical explosion- 
proof motor for use in gaseous mines is shown below 


materials would deteriorate rapidly, and motor life would 
be very short. To meet these conditions the cotton insu- 
lating materials are replaced with asbestos and mica. 
Motors with this kind of insulation are guaranteed to 
operate in ambient temperatures up to 60 deg. Centi- 
grade. 

A special insulation covering is used on textile mill 
motors for a purpose that is different from those already 
described. Lint is present in excessive quantities in such 
mills and is detrimental to motor operation, because it is 
drawn into the motor with the cooling air and may be- 
come a fire hazard. Application of a smooth, glossy 
covering on the windings tends to allow the lint to pass 
through the motor, rather than be retained in it. Motors 
with this kind of insulation are often described as “self- 
cleaning.” 

Another type of motor protection that has not been 
discussed is the explosion-resisting inclosure, sometimes 


called explosion-proof or flameproof. This type of in. 
closure does not primarily protect the motor winding, 
It protects the surrounding atmosphere from the motor. 

In many modern processes materials are used that fil] 
the surrounding atmosphere with explosive gaseous mix. 
tures. Refineries handling petroleum products have to 
meet this problem. Explosive gases are also found in 
many coal mines. A single spark occurring in such an 
atmosphere may ignite it, causing a disastrous explosion 
and fire. 

Motors that will operate without danger in these ex- 
plosive atmospheres are ‘available to”industry. Explo- 
sion-resisting motors are not vapor-proof, but are 
designed so that if the explosive mixture is ignited 
within the motor the flame cannot reach the outer 
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ssl ceased 
atmosphere and cause further explosion. The internal 
explosion may or may not damage the motor windings, 
depending on its severity. Figure 5 shows typical explo- 
sion-resisting motors, one for industrial and the other 
for coal-mine service. 

Everyone interested in the successful operation of an 
industrial plant should carefully study both new and 
existing motor installations. Perhaps proper winding 
protection will lessen the number of costly shutdowns 
and reduce maintenance charges. Both of these items 
of cost are vitally important now, in view of the limited 
number of hours of operation and closely watched 
manufacturing budgets. 
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A shoe manufacturer took time studies; found lasters, for in- 


stance, were spending one hour out of nine pushing racks of 


shoes around. Today they can stick to their lasts. Conveyors 


bring work, take it away. Making time is shortened by three 


days. One plant does the work of two. Unit costs are 20 per 


cent lower. . . Coming in an early issue 
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Laying Out Group Drives 






Group drives may be too small as well as too large, from 
the standpoint of power losses. Usually, however, pro- 
duction considerations are of more importance than power 
losses in determining the most economical size of groups 


Robert W. Drake 


Mechanical and Electrical Engineer 
De Kalb, Ill. 


that must be considered in planning group drives— 

the losses in groups, best size for groups, best belt 
speeds, group arrangement with regard to flow of mate- 
rial in manufacturing, and so on—will be discussed. 
In a subsequent article many of the less fundamental 
details will be taken up. 

At first thought one scarcely realizes the progress that 
has been made during the past few years in the applica- 
tion of power to driven loads in industry. Reflection 
shows, nevertheless, that most of the serious difficulties 
of the past have been overcome. The necessary mechan- 
ical transmission devices are available, although it can 
scarcely be said that all are in general use. However, 
any installation made now without including these im- 
proved devices will really be obsolete upon completion. 


[: THIS article some of the basic general factors 


Reduction in Losses 


Less than ten years ago it was frequently said that the 
average power loss from motor pulley to driven machine 
in group drives was 20 to 30 per cent. These figures 
were not representative of the best practice of that 
period, which limited such losses to between 10 and 20 
per cent. It is fair to state that under reasonably favor- 
able conditions the latter figures can be reduced by 
half today. In addition, there is a loss in the motor 
itself which, in motors reasonably well proportioned to 
the driven load, ranges from 10 per cent for large 
motors driving groups whose power requirements sel- 
dom fall below half of the motor rating, to 20 per cent 
or more in small motors, larger motors driving violently 
fluctuating loads, or groups which operate at well below 
half-load except for a short rush season. 

In order to start with a fair understanding of the rela- 
tive importance of the various losses in an average 
group, so that the chief efforts will not be wasted on the 
less important losses, consider Table I, in which is tab- 
ulated the average between the losses of a woodworking 
and a metal-working group. 

Under exceptional conditions where belt speeds are 
low, giving negligible windage losses of pulleys and belt, 
belting is ample (low creep loss), the load is compact, 
so that only a short groupshaft and no countershaft is 
necessary, unusually good results have been obtained, 
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-as shown in Table IT. 


Such conditions cannot be re- 
garded as representative of industrial conditions in 
general. | 

It has frequently been stated that medium- and large- 
sized groups inherently waste more power proportion- 
ally than small groups. As a result, many plants have 
endeavored to limit the size of groups to a half-dozen 
machines or less. Many groups of three machines have 
been installed. 

This is a mistaken policy. It is true that groups can 


Table I. Losses In an Average 25- to 50-Hp. Group 
of 7 to 20 Machines 


Excellent 
Modern Average 
Equipment Equipment 
Bearing losses, groupshafts......... 0.6% 2.2% 
Bearing losses, countershafts and 
MONE SMOENONG os kos. 5 cus Pegs vee 12 4.5 
Pulley windage—fan action of spokes 
and rim windage............... 0.2 0.8 
Belting windage ...............4. 2.2 2.7 
Belt slip and creep (motor, counter- 
shaft, and machine belts)........ 2.0 4.0 
Miscellaneous minor losses including 
“unaccounted-for-loss” by difference 1.3 1.6 
Motor losses (motor is not fully 
loaded at all times)............. 10.5 11.0 
18.0 26.8 
Mechanical transmission losses (mo- 
tor losses deducted)............. 7 Pe 15.8 


All losses are expressed in per cent of total load on 
group. Percentages are averages for two groups; one 
machine-shop group operating at 200 r.p.m. on groupshaft, 
and one woodworking group operating at 300 r.p.m. on 
groupshaft. 


The principal differences in equipment are: 
Modern Equipment Average Equipment 


Bearings Ball bearings Babbitt in hangers; 
bronze in loose 
pulleys 

Pulleys on 

Groupshaft Low-windage-loss, Miscellaneous types 
steel of wood, cast iron, 
and steel 

Belt, motor Short-belt drive, Open drive on longer 

pivoted motor base _ centers 

Belt, machine Automatic-tension Some vertical ma- 

device on several chine belts slip 
machine belts somewhat on load 
peaks 
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be too large, but they can also be too small, and so far 
as power losses are concerned the latter fault is worse 
than the former. In Table I all of the important losses 
in a group have been listed. Let us consider briefly the 
effect of group size on each of these losses, taking them 
up in the order of their importance. 

Half the total power loss in a modern group occurs 
in the motor. If a group of 15 machines is divided 
into four or five small groups, the total of the resulting 
motor losses will commonly increase 50 to 100 per cent. 

The efficiencies of the smaller motors are lower at 
the same proportional load. At the same time the total 
horsepower of the motors required to drive the same 
machines in smaller groups is decidedly increased—the 
fewer the machines in a group, the greater the increase. 

It is commonly thought that the peaks of the load of 
one machine in a group dovetail into the idle periods 
of another, producing a uniform load on the group 
motor. This belief is true to the extent that the violent 
load fluctuations characteristic of individually driven 
machines are greatly reduced, but as will be seen from 
Figure 1, the result is by no means a flat load curve. 

For convenience in analysis consider a number of 
groups consisting of identical machines, say screw ma- 
chines, working on the same product. Each machine 
goes through a regular cycle of operations: form, face, 
bore, ream, and cut off, for example. As is usual, one 
operation takes much more power than the others, and 
persists for one-tenth of the load cycle. 

Due to slight differences in belt creep, pulley diam- 
eter, and other factors, these machines, nominally oper- 
ating at the same speed, actually drift slowly into and 
out of step with each other. 

With only two machines in a group they will be in 
step for 20 minutes in each 33 hours, or once a week. 
During this 20 minutes the load peaks of the group will 
be equal to the full sum of the machine peaks. It is evi- 
dent that the driving motor for such a group must have 
a capacity almost as great as the sum of the capacities 
required for driving the machines individually. 

With three machines in a group all will be in step 
for about 20 minutes in every 333 operating hours, and 

two of the machines will be in step every 16 hours for 
a like period. 

With a group of four machines all will be in step 
about 20 minutes in every 3,333 hours of operation 
whereas three will be in step every 111 hours. 


Table II. Group Losses When All Conditions 
Are Favorable 





Best Average 
Equipment Equipment 
Bearing losses, groupshaft.......... 0.5% 2.0% 
Bearing losses, countershaft........ none none 
Pulley and belting windage combined, 
ody rie ESTADO Ta od Uae 0.2 0.3 
Miscellaneous and _ unaccounted-for 
ee SS  SOr Te cee 0.1 0.2 
Belt losses, motor and machine 
belts—no countershafts ......... 0.7 1.5 
Total mechanical transmission losses 1.5 4.0 
Motor losses, max. momentary load 
on motor 207% of rating—max. 
1-hour load 120%—average operat- 
ing load over several years, 66% 
OF ObbeG CONSCNY... .. nissan. ose 10.5 11.0 
Total losses, motor terminals to 
a ee eae 12.0 15.0 

















Group drives do not necessarily have flat load 
A, load curve of a 35-hp. motor driving a peoep 


Figure 1. 
curves. 
of 22 metal-working machines. B, a 15-hp. group of mis- 
cellaneous machines. C, group of fifteen grinding ma- 
chines, eight of which are relatively light 


With five machines in the group all will be in step 
for a period of 20 minutes every 15 years (33,333 
hours) ; four will be in step for 20. minutes three times 
each year, and three will be in step about once a week. 

When there are six machines the likelihood of all 
being in step is no longer of practical importance. All 
but one will be in step every year or two for 20 minutes, 
and four of the six every month of so. 

Only when there are eight machines or more in a 
group is it possible to take advantage of a considerable 
part of the inherent load diversity in proportioning the 
motor size, whereas the number of machines must be 
well above ten before one is safe in choosing a motor 
based on the average load. 

When the group consists of diverse machines oper- 
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ating on various load cycles, as is usual, these conclu- 
sions must be modified somewhat, but the principle is 
the same. Furthermore, very small groups often con- 
sist of identical machines. 

Because of variations in departmental activity, differ- 
ences in product, and so on, it is seldom possible even 
with groups of ten to twenty machines to apply motors 
so that they are operated at an average of more than 
two-thirds rated load over a period of years. With one 
machine in a group (individual drive) the total motor 
capacity necessary to drive a number of groups is from 
three to five times that required in motors driving a 
group of fair size. With three, four, or five machines in 
a group, the discrepancy is less but it is evident why the 
smaller groups result in greatly increased motor losses. 

There are no important offsetting advantages in the 
mechanical transmission devices. Belt windage, belt slip 
and creep losses, friction losses of countershaft and 
loose pulleys, and in many cases pulley windage, are 
independent of the number of groups into which a room- 
ful of machines are arranged. 

Groupshaft hanger bearing losses are likely to be 
somewhat less with small groups, but they comprise a 
practically insignificant part of the total loss in modern 
groups. Where an existing large group is subdivided 
without installing new and smaller shafting, even this 
loss is only slightly affected. 

Maintenance costs, especially electrical, will be higher 
with several small groups than with one larger one. 

Nothing said above should be understood to condemn 
small groups when production considerations dictate 
their use. Production considerations will in most cases 
be found to outweigh moderate differences in first cost 
or cost of operation. 


Use of Cross Belts 


The above discussion refers to groups, large and 
small, driven from a single groupshaft. It is usually 
inadvisable to belt across from shaft to shaft and drive 
two or more parallel shafts by a single motor (see 
Figure 2). The additional losses in the power passing 
through the cross belt, including additional bearing 





















































Figure 2. Disadvantages, including increased power 
losses, of driving two or more parallel lineshafts from 
one motor usually outweigh any advantages offered 
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losses, range from 3 to 10 per cent of the power trans- 
mitted, depending upon such matters as steady or fluc- 
tuating power demand, belt speed, pulley centers, type 
of pulleys selected (high or low pulley windage), and 
the type of hanger bearings. 


Making Up the Groups 


No part of the planning of a group drive deserves 
more study and reflection than does the making up of 
the groups. Many a plant has found during the past 
few years that its groups were needlessly laid out so 
that almost all group motors must be operated when 
the shop is running at 50 per cent or less of normal ca- 
pacity. The machine layout commonly is made with 
little consideration for drive problems, and necessarily 
so, but a few suggestions from the plant engineer, 
master mechanic, or millwright foreman will often avoid 
difficulties which have escaped consideration. 

In modern straight-line production where two or more 
lines are in the same work space, the groupshaft should, 
of course, follow the direction of the lines and not cut 
across them. If tempted to use the latter arrangement 
to avoid interferences, remember that all motors must 
run even when only one group is in operation, and 
that one motor failure shuts down all lines instead of 
only one line. Seemingly insurmountable interferences, 
such as ducts or conveyors, can usually be avoided by 
terminating groups and, if necessary, driving one ma- 
chine individually. With conveyor chains that have 
great flexibility in both directions it is often possible 
to take the conveyor across under the groupshaft. 

In plants where straight-line production is employed, 
it is usually best to keep the drive for machines of one 
production line entirely separate from that of another 
line. Sometimes where the work is very light this pro- 
cedure results in undesirably small groups. A com- 
promise solution satisfactory under some conditions is 
to group one line on separate motors for overtime, night, 
or out-of-season operation, and bunch the remainder 
usually on two lines to a groupshaft. 

It is not very satisfactory to have only a single line 
that is arranged for convenient out-of-season or night 
operation. Such periods are the natural times for the 
overhauling, adjustment, or repair of production ma- 
chines and motors. All too often this one line is not 
available for out-of-season operation. 

In cases where the work space contains many general- 
purpose and a few special-purpose machines that are 
operated only seasonally, the latter may be grouped with 
the others if their power consumption is not great 
enough to. cause serious underloading of the group motor 
when they-are shut down. Otherwise, it is best to con- 
sider them for individual drive if they are scattered, or 
group them separately if, as is not commonly the case, 
their seasonal operation is simultaneous and they can be 
located together on the factory floor. 

In some cases a few large, expensive, special-purpose 
machines, which will be useful only until the “model is 
changed,” are operated two or three shifts in order to 
avoid duplication, whereas most of the general-purpose 
machines are operated only one shift. Such machines, 
with any others that are likely to be operated overtime, 
should be considered for individual drive or if practi- 
cable placed together in a small group. 
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A bird’s-eye view of the 
nine acres and twelve major 
buildings of the Textile Dye- 
ing & Printing Company of 
America, Inc., Fair Lawn, 
N. J., indicates that this 
-plant does not particularly 
lend itself to systematization. 
Its average monthly output is 
600,000 pounds of material, 
for which average payroll is 
about 1,300 employees spread 
over 40-odd operating de- 
partments 


Getting Costs—and Keeping 
Control—of Maintenance 


N DEVISING a method of “cost” and “control” for 
[> type of plant activity, a basic problem usually is 

encountered. It is the problem of creating a system 
that will not be so top-heavy with executive duties and 
red tape as to hinder efficient operation; will provide all 
the accuracies required of reliable cost accumulation; 
and will insure complete executive control of every 
transaction. 

In the evolution of a cost-control system for a main- 
tenance department, with its peculiar relationships and 
operating characteristics, this problem is formidable. It 
is complicated by the fact that a maintenance group, in 
contrast to a production group, does not work along 
routine lines or perform repetitive operations. 

For the Textile Dyeing & Printing Company, in for- 
mulating a cost-control system for the maintenance 
group, the answer to the problem was found largely in 
its very difficulty. The solution lay primarily in the 
development of an order system designed to act as the 
vehicle framework for carrying these cost and control 
features. This order system has proved by the follow- 
ing major accomplishments, attained without increase in 
existing clerical personnel, that it fulfills its purpose 
within the limitations of practicability defined above 
without any consequent loss of effectiveness. Here are 
the facts: 

Costs 

1. Direct labor costs for each day, available the fol- 
lowing day, for all labor in each division of the mainte- 
nance department, further subdivided to show (a) 
maintenance labor cost for each of 40-odd operating 
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Carl G. Wyder 


Planning Engineer 
Textile Dyeing & Printing Company of America, Inc. 
Fair Lawn, N. J. 


The system described involves relatively 
simple procedure, is in operation under 
complex conditions. It can be applied 
in almost any plant under almost any 
conditions. Its use requires — and 
fosters—the close cooperation of man- 
agement and maintenance; the funda- 
mental plan and its details must be 
known by both 


departments and (b) classification according to type of 
work (new or alterations, repairs or replacements, gen- 
eral maintenance). 

2. Direct labor cost, and material cost, if desired, for 
each predetermined job, showing accumulated status to 
date, and final cost upon completion. 

3. Monthly direct labor cost analysis. 


CoNTROL 
1. All new work; and all repair and maintenance work 
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(excepting within narrow limits) subject to executive 
approval. 

2. Progress of all work recorded and available for 
quick daily scrutiny and stimulation, eliminating lost 
orders and overlooked delays. 

3. Completed orders fully certified by operating ex- 
ecutives as well as by maintenance department. 

In addition to these outstanding results the innumer- 
able byproduct possibilities that have been secured will 
be evident without discussion. They range from the 
development of dependable estimates before the initia- 
tion of work to an increased efficiency in the performance 
of the work itself, and conclude with such an array of 
authoritative records as to reveal, without speculation 
or difficult analysis, detailed information on machine 
performances and departmental trends, . heretofore ob- 
scure and intangible. Of not less. significance are the 
benefits accruing to the operating departments and de- 
rived through the centralization of control of mainte- 
nance effort, culminating in improved over-all efficiency. 

A glimpse first of the plant and its maintenance or- 
ganization, for which these results are obtainable, will 
afford the reader a better comprehension of the adapta- 
bility of the order system to a. physical layout and to 
operating conditions which ordinarily would not be con- 
sidered particularly amenable to profitable systemization. 

The plant proper is spread over nine acres of ground. 
It comprises twelve major buildings of one- to three- 
story brick or concrete construction, affording 438,000 
square feet of floor space, and many other minor build- 
ings of brick, wood, and sheet-iron construction. It is 
engaged in the conversion of raw broad silk and artificial 
silk, shipped to the plant from the broad-loom mills of 
Eastern and Southern manufacturers, and delivered 
from the plant to its New York City markets as a fin- 
ished salable product. Capacity is in excess of an aver- 
age monthly output of 600,000 pounds of material, for 
which the average seasonal payroll is about 1,300 em- 
ployees distributed over 40-odd operating departments. 











‘There are 130 dye machines, 17 weighing machines, 
13 print machine units, and 26 tentering frames. These 
are key machines that occupy one-third of the total floor- 
space. There are many other production units. Many 
of the production machines require complex feed lines 
for power, steam, and water. 

Total. connected power load of the plant is 4,400 
horsepower, ranging from fractional sizes to 150-hp. 
motors, and including 300 kilowatts in M-G sets. The 
monthly power consumption has averaged for the past 
year about 1,120,000 kilowatt-hours, which has been 
purchased pending the completion of a new power plant 
now under construction. 

Process-steam consumption averages over 50 million 
pounds per month, obtained from a steam generating 
plant of 2,800 brake horsepower at 100-Ib. gage pressure. 

Process water consumption has been about 360 million 
gallons per month, all of which must be treated by filter- 
ing or clarification, and one-third of which is softened 
for washing. These treatments require a water plant 
containing 28 horizontal pressure filters (8 feet in diam. 
by 20 feet long) and 11 water softeners of comparable 
size in conjunction with a capacity pumping system 
which must be maintained inviolate against shutdown 
and consequent spoilage of material. 

A maze of pipe lines and valves is necessary to secure 
this water from four separate sources (including deep- 
well pumps half a mile distant) and to concentrate it at 
the water plant, and then distribute it in separate lines 
for regular and soft water to every dye machine, and to 
many other machines in far corners of the plant. ° 

There is other auxiliary equipment. A gas pre-mixing 
plant furnishes a monthly metered consumption of 4 
million cubic feet of utility gas to several departments 
requiring gas heat. Many departments use compressed 
air (for stirring, agitating, lifting, or ventilating) which 
is furnished by compressor equipment with a capacity 
of 535 cubic feet of free air per minute. In the dyeing, 
weighting, and finishing departments particularly, a care- 
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Figure 1. Organization chart of maintenance engineeting department, showing in parentheses the number of 
men in the productive divisions. The divisions are identified throughout the order system by the letter symbols 
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fully controlled ventilating or air conditioning and cooling 
system. is required, totaling 200 connected horsepower. 

Minor auxiliaries include a 100-ton refrigerating sys- 
tem, a soap reclaiming plant designed for removal of 
fatty acids of market value from used soap water, a 
tin reclaiming plant for the recovery of valuable hydro- 
lized tin, and a sewage disposal plant to store, purify, 
and treat waste and dye liquors. Obviously the duties 
resting upon the maintenance department are manifold. 

There is also, of course, the general care of buildings 
and landscaped grounds. There is the care and con- 
tinual. adjustment of many temperature and pressure 
controllers and recorders and other scientific control 
apparatus. The sprinkler system, the fire and watchman 
alarm systems, and the plant call system require some 
attention. Perhaps the most vigorous taskmaster is Old 
Man Wear-and-Tear, that devastating disintegration 
occasioned by the use of destructive acid and caustic 
chemicals and dyestuffs, which are applied under condi- 
tions of heat and humidity that induce accelerated chem- 
ical corrosion. 

To the broad maintenance responsibilities outlined, 
add the work of constantly improving, experimenting 
with, and redesigning process machinery to meet the 
ever-changing demands of fabric construction and treat- 
ment under the dictatorship of whimsical Dame Fashion 
herself. 

The maintenance group is classified in our plant under 
the name “Engineering Department.” The organization 
chart, Figure 1, shows the Plant Engineer as the execu- 
tive head, with the six “line” divisions (A to F) con- 
sidered as productive departments, and the service 
divisions considered as non-productive and therefore not 
included in the plan of control. The order system, how- 
ever, is flexible enough to permit their inclusion if found 
desirable, as well as the inclusion of the design room. 
The position of the Engineering Office group, which 
handles the clerical duties of the order system, will be 
noted as approximately in a “functional” relationship 
to the executive office of the plant engineer. 

The plant engineer and all heads of operating groups 
are directly responsible to the Plant Manager (vice- 
president), who is executive inferior only to the General 
Manager (president). A relationship of equal ranking 
is thereby clearly defined which allows the plant engineer 
to refer to the plant manager for approval of any re- 
quest for work made by an operating executive head. 
This understanding gives the engineering department 
the right to demand higher executive responsibility for 
the expenditure of money in the form of labor and ma- 
terial which it feels is unwarranted, and it also serves as 
a check against expenditures for which the plant engi- 
neer may be unwilling to assume responsibility because 
of technical inadaptabilities or conflicting opinions. In 
reality such occasions are infrequent and usually limited 
to new work, but an invaluable censorship is gained 
thereby. 

There now follows an explanation of the development 
and application of the Shop Order system under which 
this maintenance group operates, proceeding mainly 
along lines of reference to the printed forms which 
naturally have become the embodiment of its aims. It is 
felt necessary, however, to eliminate beforehand any 
confusion possibly arising in the mind of the reader by 
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the name “shop order” applied to this system and pre- 
dominating on most of the forms submitted for inspec- 
tion. Shop order in this article indicates a. strictly 
maintenance capacity, having nothing to do with plant 
production orders, just as the term engineering depart- 
ment in this company indicates the maintenance depart- 
ment. When it is pointed out that the engineering 
department is considered in this system_as a production 
unit in itself, producing new work, alterations, repairs, 
and replacements, possibly the borrowing of this’ ter- 
minology from a more accustomed usage is better com- 
prehended. } 

A review of the purpose of the shop order system is 
its best introduction. It is summarized thus: 

A. To secure costs of all work performed, such costs 
to be correct and reliable, and to that degree of gen- 
erality or detail as required and determined by the par- 
ticular type of job involved. 

B. To secure complete control of all work that is 
done, whether such control is vested in executive author- 
ity, foreman’s instructions, or individual workman’s per- 
formance of the assignment. 

Thereupon follows the expression of the prime rule 
governing the development of this as well as any other 
truly operative cost-control system—namely, that all 
work must be identified by a definite order number, or, 
stated negatively, that no work, no matter how small, 
shall be permitted without the authority of a controlling 
order number. The inviolability of this rule is elemen- 
tary to the system, and strict obedience to it, as will be 
evident later, does not work undue hardship or delay as 
might at first be supposed. 

To prescribe this rule it is necessary to define the 
sources of request for work demanded of the engineer- 
ing department, which are-these: 

1. From operating departments of the plant through 
the medium of plant executives or departmental fore- 
men. 

2. From the engineering department internally, 
through the medium of the plant engineer’s staff. 

It is immediately apparent that the engineering depart- 
ment must adhere to the same routine established by 
this system for the operating departments, which pre- 
caution is a derivative of the prime rule and therefore 
of equal practical importance. 

[Part II, scheduled for early publication, will describe 
the routine of initiating and following shop orders, and 
will show the forms used.—Ed.] 
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Cold from steam? Why not? Wherever 
cooling is needed and steam is available, 
steam jet refrigeration may be the eco- 
nomical answer. Applications in candy, 
textile, linoleum, rubber, cereal beverage, 
petroleum, chemical industries. An April 
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in the switch tower. 


Circuit breakers protecting the distribution circuits-are controlled from the main switchboard located 
This board also carries the indicating instruments and metering equipment 


Production Can Rely Upon 
This Electrical System 


George E. Whittaker and E. H. Jenness 


Resident Electrical Engineer 


Mechanical Engineer, Cost Department 


Chase Brass and Copper Company, Cleveland 


at present comprises three major manufacturing 

divisions—the sheet, rod, and seamless tube de- 
partments—and an alloy casting shop. Plant service 
departments include a pump house on the shore of Lake 
Erie and a combined power-house and switch tower in 
which are located boilers for heating and process steam, 
high-pressure air compressors, high-pressure water 
pumps, motor-generator sets, and the 4,600-volt main 
and distribution buses, breakers, and controls for gen- 
eral power distribution. In the mill is a machine shop, 
a die room, and a wooden box shop. 

Each manufacturing department has its own problems 
of power application. In every case individual drives 
have been applied. Due to the advantages of variable 
speed, many 230-volt d.c. motors are used. This load 
is handled by five m.g. sets having a total capacity of 
4,000 kilowatts, driven by 4,600-volt, 0.8 leading power 
factor, synchronous motors. 

The casting shop load consists of induction-type fur- 
naces, operating at 500 volts single phase. Sheet mill 
roll drives are all 4,600-volt, three-phase, 0.9 leading 
power factor synchronous motors, with a relatively 
small load in 440-volt three-phase a.c. and 230-volt d.c. 
motors. Rod mill extrusion press pumps are driven 
by 0.9 leading power factor synchronous motors. Most 
of the tube mill load is in 230-volt, d.c. draw bench 
drives. 

Power is distributed at 4,600 volts, with all a.c. motors 


(Jer present early in 1930, our Cleveland mill 
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Since 
the installation involves 50,000 feet of 7,500-volt, three- 
conductor, lead-covered cable, the saving in cost over 


above 100 horsepower operated at that voltage. 


a 2,300-volt system was considerable. Furthermore, 
7,500-volt breakers would have been required for 2,300- 
volt distribution and larger current-carrying and ruptur- 
ing capacities would have been necessary. 

The greatest care was exercised to secure flexibility 
and interchangeability of equipment wherever possible, 
and to minimize departmental shutdowns due to trouble 
on our own system. All 4,600-volt breakers are truck- 
type, and all housings with the exception of those on the 
two main incoming lines are of the same size. 

All synchronous motors are operated with 300-amp. 
starting and 400-amp. running breakers. Any starting 
or any running breaker is interchangeable with any other 
breaker in similar service and all main line distribution 
breakers are interchangeable. Ample consideration was 
given in every way to possible future requirements. 

Power is delivered by the Cleveland Electric Illumi- 
nating Company over two 34,500-volt lines to a bank of 
three 2,500-kva., delta-connected, oil-insulated, self- 
cooled transformers in an outdoor substation where it 
is stepped down to 4,600 volts. Two main lines feed 


underground to the first floor of the switch tower, each 
line consisting of three three-conductor cables with 
disconnects at the substation and inside the switch tower. 

Each of the three cables making up a line is tied to a 
three-phase stub bus in the bis compartment on the first 
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Reduced-voltage starting 
equipment for the 4,600-volt 
synchronous motors driving 
the air compressors is mount- 
ed on truck-type switchboards 


floor. The two stub buses are connected to the main 
bus through two 1,600-amp., truck-type, interchange- 
able oil circuit breakers. Any two of the three cables 
in an incoming line can handle the present maximum 
load. Provision has been made for four more lines. 

The main bus is divided by disconnects into three 
sections. From each section two taps are taken, one 
active and one for future use, which lead through re- 
actors to sections of the distribution bus. Disconnects 
are installed in each end of these taps. The taps are of 
such capacity that two will carry the normal load of 
three, allowing one to be repaired without interfering 
with production. 

There are two distribution buses, one active and one 
future. Each is sectionalized by disconnects into three 
sections, each section fed by one of the taps referred 
to above. Each section feeds six primary circuits for 


138 





These are the control panels 
for the electric furnaces, op- 
erated from a pedestal near 
each furnace. The motor- 
driven selector switch for 
“hold-over” heating can be 
seen at the top of the panels 


Typical draw bench drives 
employ 230-volt, variable- 
speed d.c. motors. The 
motor-driven rheostat for 
speed control can be seen 
at the right 
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mill power distribution, making eighteen circuits, of 
which fifteen are used, with a capacity of 36 circuits. 

The breakers handling these circuits are controlled 
from a switchboard on the third floor of the switch 
tower. This board is semicircular and consists of a 
benchboard containing the control switches and signal 
lights for the breakers and a straight panelboard for the 
metering and relaying equipment. Each line has an 
ammeter, wattmeter, watt-hour meter,.and inverse-time- 
limit induction overload relays. 

The center panel of the straight board carries a fre- 
quency meter, voltmeter, power factor meter, and an 
integrating watt-hour meter and a graphic wattmeter 
which totalize all power used. Current transformers for 
the totalizing meters are located in the reactor taps; 
those for the feeder meters are in each individual breaker 
housing. Potential transformers, one set to each section 
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Single-line diagram of main power and lighting circuits. De- . 
tails of metering, protection, and switching have been omitted 


of bus, are located in various disconnect switch hous- 
ings. The power factor meter can be connected to either 
of the two incoming lines or to any of the feeder circuits 
through key-operated switches on the benchboard. Two 
panels in the main switchboard control the breakers for 
the two m.g. sets furnishing power for the cranes. Two 
other panels contain the power company’s metering 
equipment 

The control room also contains the d.c. distribution 
board for two crane m.g. sets and another board which 
carries the controls for two small m.g. sets for charg- 
ing storage batteries used for breaker operation, super- 
visory control, auto-call system, clock, and emergency 
powerhouse lighting controls. 

The small m.g. sets are located on the fourth floor 
adjoining a bank of 120 storage batteries, which furnish 
250-volt direct current. In case of a general outage, 
part of the switch tower lighting and the lights on the 
boiler water level indicators cut over automatically to 
the batteries. 

Thirteen main distribution lines are carried under- 
ground to the mill; eight go to the north-side basement 
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substations and five to the south side. These substations 
are arranged so that each is fed by at least two full- 
capacity circuits. These circuits can be operated in 
parallel, one at a time feeding the load, or with each one 
feeding a designated part of the load. 

The north-side substations, or zones, open into a tun- 
nel extending the entire length of the mill and into the 
basement of the powerhouse and switch tower. Four 
major zones are now in use, each zone consisting of 
four or six separate rooms. They contain the trans- 
formers, distribution panels and controls for the casting 
shop furnaces, starting and running breakers for the 
rod mill extrusion press pumps and sheet mill roll motors, 
two large m.g. sets with starting breakers, starting com- 
pensators and d.c. distribution boards, two banks of 
transformers for 440-volt, a.c., three-phase power, and 
four banks of lighting transformers. 

The two south-side basement zones are located under 
the tube mill and contain three large m.g. sets with their 
oil circuit breakers, d.c. distribution panels and starting 
compensators, a 750-kva. transformer for an electric 

(Continued on advertising page 56) 
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Simple Device for | 
Checking Phase Rotation 


R. F. Rocers, Industrial Engineering Department 
General Electric Company, Schenectady, N. Y. 


A small pocket compass is often useful for checking 
polarity and, in connection with a simple device, for 
checking the phase rotation of circuits. The phase rota- 
tion indicator shown in the sketch can be made by wind- 
ing four coils 90 deg. apart on an iron ring. For voltages 
up to 250 each coil should contain about 25 turns of 
No. 18 magnet wire. Connect in series with one 110- 
volt, 60-watt lamp for 110 volts, and in series with two 
such lamps for 250 volts. 

The starting ends of the coils should be connected 
together, and the finish ends connected to terminals 
marked 1, 2, 3, and 4. For two-phase circuits all four 
terminals are used; for three-phase only three will be 
needed. 

With the coils connected to the power circuit and the 
compass held over the center, the compass’ needle will 
revolve clockwise or counter-clockwise, depending on 
whether the emfs. reach their maximum values in 1, 2, 3 
order, or 3, 2, 1, respectively. This device is useful when 
connecting generators in parallel with others, connecting 
up motors, and checking the secondary leads of trans- 
formers with the primary leads. 


To Control Temperature 


Source, The Warner & Swasey Company, Cleveland 


An error of one second in a circle means only one inch 
in three miles, yet becomes serious when dealing with 
the millions of miles involved in astronomical measure- 
ments and calculations. Hence the necessity for close 
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temperature control of the precision operation of in- 
scribing the minute divisions on telescope circles. 

To get that control, the dividing machine is kept under 
lock and key in a basement room sealed against air leak- 
age. Three 1,500-watt floor-type space heaters, thermo- 
statically controlled, hold the room at 85 degrees Fahren- 
heit day and night, year in and year out, with an allowable 
variation of never more than plus or minus three-quarters 
of one degree. The thermostat hangs directly over the 
machine which, incidentally, operates automatically and 
rests on springs on a special steel foundation. The ma- 
chine is belt-driven from a 4-hp. motor and is also used 
to graduate circles for accurate gear-cutting machines, 











Inexpensive Banding Machine 
J. H. Sauve, Temiscaming, P.Q., Canada 


With some odds and end of equipment and a little 
time it is possible to build a very serviceable banding 
machine. The sketch shows the general construction of 
one we made. 

An old speed reducer was used to give a speed of 
about 12 r.p.m. The low-speed shaft of the reducer 
was turned down to a point, supported in a bearing 
mounted on a heavy pedestal, and fitted with a chuck 
having five setscrews. When a rotor is to be banded 
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the shaft is centered and held firmly by four of the set- 
screws. The fifth is run down into the keyway of the 
shaft, serving as a lathe dog. A similar pedestal, which 
can be moved in or out to accommodate different lengths 
of shaft, supports the other end of the rotor shaft. 

The motor that drives the machine is controlled by a 
magnetic switch through two pushbutton stations. One 
is mounted on the tension stick and is used while band- 
ing. It enables the workman to maintain close control 









of the operation. The other station is suspended close 
ig to the machine and serves when the stick is not in use. 


of The pedestals or legs of the machine are aligned by a 

piece of angle iron fastened down by four bolts that 
y drop into pieces of pipe grouted into the floor. These 
e 


short pieces of pipe go through the floor so that any 

1G obstructions that get into them can be pushed through. 
When the machine is not in use the angle iron is taken 

up and the outer pedestal is moved in close to the other. 
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Rack for Punches and Dies 



























Joseru C. Coyte, Los Angeles, Calif. 





Punches and dies are kept handy for use at the 
machine by placing the punch points in large washers, 
welded to the face of a flat bar, or to an angle on the 
machine itself, and hanging the dies on 2-in. sections of 
small rod, welded to the edge of a bar or angle on the 
machine. The pins are placed with an upward slant and 
the washers with a downward slant. 


Explosions in Air Receivers 


A. N. Kenwortuy, Engineer 
E. F. Houghton & Company, Philadelphia, Pa. 


Reference is frequently made to air compressor explo- 
sions, but strictly speaking, that is an erroneous term. 
Moving parts may break, but air compressors never 
explode. However, explosions do occur either in the 
receiver or in the pipe line leading to it. Every explo- 
sion of this kind can usually be traced to: 

1. Faulty or too liberal lubrication. 

2. Dirty intake air. 

Fundamental requirements of an air compressor oil 
are that it must: 

1. Effectively separate the moving parts. 

2. Form and maintain an effective piston seal. 

3. Meet these requirements while being fed in very 
small quantities. 

Inferior grades of oil must be fed in liberal quan- 
tities, although frequently the engineer’s attitude is, 
“Tf a little oil is good, a lot more will be better.” Regard- 
less of the quality of the oil, if fed in excessive quan- 
tities it will be splashed onto the discharge valve, the 
hottest point in an air compressor. The oily surface of 
this valve will then collect any impurities in the air, and 
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eventually a hard, carbonaceous mass will be formed. 
In time this hard deposit will prevent proper closing 
of the discharge valve, so that the air flows back into the 
cylinder on the suction stroke and is recompressed. Re- 
compression of the already heated air may raise its 
temperature so high that the carbonaceous deposit on the 
valves becomes incandescent. 

Not all of the oil sticks to the discharge valve; some 
flows over into the receiver line and builds up a similar 
deposit just outside the air cylinder. When more oil 
is splashed on these glowing, incandescent deposits it may 
be ignited, causing a minor explosion in the receiver line. 
This explosion in itself is not dangerous, but through 
vibration of the line it may loosen some of the glowing 
carbon and carry it into the receiver. 

If the lubricant has been fed in excessive quantities, 
there is likely to be an excess of it in the bottom of the 
receiver, which will explode with terrific force when 
“touched off” by the incandescent particles of carbon. 
All the safety devices and safety valves in the world 
will not prevent an explosion of this sort. The only 
way it can be prevented is by using an oil that can be 
fed in the very minimum quantities, and then making 
sure that an excessive amount is not used. 

Several oil companies have made a thorough study 
of air compressor lubrication and have developed oils 
that are as nearly carbon-free as possible and possess 
the proper film strength and heat resistance to provide 
excellent lubrication of the air compressor cylinder and 
valves when fed in the minimum quantities. 


Make the Electric Drill 
Do More 


Wo. B. Cone, Chief Electrician 
The Shevlin-Hixon Company, Bend, Ore. 


If direct current is available, such as a small motor- 
generator set with variable-voltage control, and the drill 
armature is of the d.c. type, by using suitable clamps, 
adapters, and chucks a drill can be made to do the work 
of a small lathe in winding small motor loops, magnet 
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coils, and the like. When direct current is not to be had, 
an auto-transformer can be connected as shown to give 
the necessary voltage taps for almost any speed. 

From 45 to 60 volts direct current will give about 
75 r.p.m., with one make of 3-in., 220-volt, a.c. electric 
drill. If a higher speed is required, raise the voltage. A 
foot control cut in in series with the line will be found 
more convenient than the drill switch. 

We use an electric drill for driving a back-geared loop 
winder. Removing the loop winder head and bolting on a 
four jaw chuck makes a useful lathe head. A drill is also 
used for driving the compressor of a smali, portable 
spray gun outfit. A 4-in. high-speed, heavy-duty drill is 
used with a flexible shaft and small grinding wheel for 
cleaning out armature and stator slots and keyways, un- 
dercutting mica, and so on. 

An electric drill may be used to drive a cutting and 
threading machine for 4- to 2-in. pipe. This work re- 
quires a 3-in. drill with the pipe dies turning at 10 to 14 
revolutions per minute. 

High-tension magnetos can be connected to an electric 
drill by means of a chuck, and tested easily. The magneto 
is held in place by a U-clamp. ) 
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Portable Warning Light 


WALTER WENDELKEN, Supervisor of Lighting Equipment 
Westinghouse Electric & Mfg. Company, East Pittsburgh, Pa. 


Made up of standard pipe and fittings and equipped 
with a five-way lantern with ruby lenses in the sides and 
a clear lens in the bottom to illuminate the sign, this 
light is a convenient method of warning for overhead 
construction work. Its 60-watt lamp is fitted with a 
“winker” button. 
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Winding 


Bipolar Open-Slot Armatures 


A. C. Roe 


Proper shaping of coils at the start is important in 
order to get the last coils in place without difficulty 


motors can be divided into three general classes, 

according to the method of winding and the type 
of coils: (1) Hand- or machine-wound, the wire being 
wound directly onto the armature from a reel; (2) coil- 
wound, using the conventional two-layer, diamond type 
of coil; (3) coil-wound, using a staggered, or in-and- 
out type of winding which may have the end windings 
arranged either in two or three layers. The staggered 
winding will be discussed in this article. 

With the staggered type of winding the coil ends are 
laid tightly against the ends of the core and the shaft. 
Therefore, these parts must be carefully insulated, since 
the coils are usually insulated with only one layer of 
untreated cotton tape. 

On new cores a fiber endplate is used at each end. 
This fiber plate may be damaged or broken off on re- 
winds, in which case washers should be made from 
paper, treated cloth, or treated duck, built up to at 
least 7g-in. thickness, and should extend up to the bot- 
tom of the slots. The washers can be held in place with 
shellac, glue, or by winding a fine cord or thread through 
the bottom of the slots and criss-crossing over the ends. 

The shaft on both sides of the core should be insulated 
with treated cloth tape built up to at least -in. thick- 
ness, and one layer of friction tape applied over it. Use 
paraffin on the outer surface of the layer of friction 
tape to keep the coils from sticking. As shown in Figure 
1, the tape should extend out on the shaft at least 4 
inch beyond the coil ends at the rear, and up to the com- 
mutator at the front end. 

Slot insulation should consist of a bottom filler of 
fishpaper under the winding cell, a winding cell, and a 
fishpaper separator as shown in Figure 3 between the 
top and bottom coil halves. The filler pieces should be 
thick enough to bring the top half of the coil about ¢y 
inch above the surface of the core in the band grooves. 
The bottom filler should project 7s inch on both sides 
of the winding cell. Make the separator long enough 
to project 4 inch beyond the cell on each side. 

Fillers up to 0.034-in. thickness should be cut from 
fishpaper with the grain running parallel with the length. 
Bottom fillers and separators should be wide enough to 
make a snug fit widthwise in the slot. The reason for 
using fishpaper is that if cut properly it will bend with- 
out cracking. 

Winding cells should consist of a combination of 


A rotors can used in some of the small, two-pole 
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Figure 1. Starting a staggered, or in-and-out winding 


materials forming a wall thickness of at least 0.023 inch. 
A good combination is an 0.015-in. fishpaper with an 
0.007-in. treated cloth inner cell. The fishpaper pro- 
vides mechanical strength and should always be placed 
against the core. The treated cloth improves the dielec- 
tric strength, but since it is easily damaged by the lami- 
nations it should always be placed inside the fishpaper 
cell, not against the core. A combination slot insulating 
material, fishpaper and treated cloth cemented together, 
can be purchased. A built-up or laminated winding cell 
is superior to a solid, thick cell in that it is more flexible. 

When the fiber end punchings are broken, the ends of 
the winding cells can be reinforced to prevent them from 
cracking while winding by adding a selvage of 0.004- or 
0.007-in. cotton tape to each end of the cell. The tape 
should be 2 or 4 inch wide, so that it can be bent or 
folded over each end of the cell, and can be glued or 
sewed to the cells, which can be cut into long strips. 
The width of each strip should be the length of the cell, 
and the grain of the paper should be parallel to the 
width. All winding cells should be sufficiently long to 
allow at least 4 inch projection on either side of the core, 
but if the projection is too great cracked cells will result. 

The core of an armature that is to receive a staggered 
winding should be carefully prepared and insulated since 
considerable shaping and pounding is necessary to get 
the coils in place. This shaping tends to fracture the 
cells, if the insulation is not well proportioned. 

Coils for staggered windings are usually rectangular 
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in shape, the top slot section being longer than the bot- 
tom to permit the coil ends to pass. They are usually 
wound promiscuously (mush or hit-and-miss) from 
single-cotton, enameled wire. All leads are brought out 
on the front coil end near the top slot section as shown 
in Figure 1. Starting and finishing leads are brought 
out at different points to permit identification. 

On armatures that have twice as many bars as slots, 
it is sometimes better to wind the coils from one reel 
of wire, then form a loop in the wire for a lead at the 
finish of the first coil and at the start of the second coil. 
Thus, all coils will have two single leads and a loop of 
two wires, as in Figure 5. The position of each single 
lead identifies it as a start or finish lead, thus eliminating 
the necessity for lighting out the leads before connect- 
ing, to determine the proper lead sequence. 

Staggered winding coils are usually taped with one 
layer or 0.0045- or 0.007-in. untreated cotton tape, care 
being taken not to apply the tape too tightly; it should 
be possible to roll the wires under the tape. Tight tap- 
ing advances all slack in the wire to one point and makes 
it difficult to shape the coils without causing shorts be- 
tween turns. 

The staggered winding derives its name from the 
manner in which the top halves of the coils are stag- 
gered in and out—that is, on the first coil wound in the 
top is pushed over to the right, whereas on the second 
coil the top is pushed over to the left, and so on. See 
Figure 1. The finished winding, shown in Figure 7, 
illustrates the one-in-and-one-out effect resulting from 
staggering the top halves of the coils while winding. 

Shaping must start with the first coil which, as shown 
in Figure 1, is brought across the rear close to the core, 
leaving space for one coil thickness between it and the 
core. The front end is shaped close to the core for a 
short distance down to the shaft and then flared out 
to permit a coil to pass between it and the core. 

The second coil has the rear end shaped similar to 
the front end of the first coil. The front end of the 
second coil is shaped similar to the rear of the first coil. 
This feature is shown in Figure 1, which should be care- 
fully studied since it is important to start shaping the 
coils properly; otherwise it will be difficult to get the 
last coils in place. Note that between the two top coil 
halves, at each end of the armature, there is a space. 

The diameter of the armature, number of coils, size of 
wire, number of turns per coil, and space above the 
shaft, determine the method of distributing the ends of 
the top halves of the coils in two or three layers. 

Figure 2 will indicate that the ends of the bottom 
halves of all coils are bent down against the core on both 
ends of the armature. Then an outward bend is made in 
the coil and the upper section of the coil ends is fanned 
out. Hence a staggered winding is a shallow involute 
winding, with the top halves of the coils extending 2 
or 3 degrees out from the core. 

The point where the coil should be bent out can be 
found by measuring the distance between the insulated 
surface of the shaft and the bottom of any slot. Call 
this distance X. Next, check the thickness of the coil 
and call it Y. Divide X by Y and the result will be the 
number of coil ends that can be stacked in space X one 
above the other. 

The results obtained above can be used as a bend 
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Figure 2. Coil ends are arranged in three layers. Note 
how the coils on the shaft, at the left, are shaped before 
installing 
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Figure 3. Pulling over and shaping the throw coils pre- 
paratory to putting down the top coil halves 





Figure 4. Use of a curved spoon to pull over the top 
halves of the coils prevents distortion 


pitch. For example if X + Y = 44, calling the slot in 
which the bottom half of the first coil is- placed 1, the 
bend should be made between slots 5 and 6. Sub- 
tract X +Y from the coil pitch and divide the remainder 
by 2 and also by 3._ The result of this division that is 
closest to X + Y on the minus side indicates the num- 
ber of layers necessary to permit the coil ends to pass. 

The third coil is shaped across the front end to line 
up with the first coil, or every third coil (slots 7 and 3) 
is formed across.the front end in the outside layer, as 
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shown in Figure 5. The third coil is also shaped 
across the rear end to fall between coils 7 and 2. 

The fourth coil is shaped across the rear end to line 
up with coil J or in-the outer (third) layer. Every 
third coil after the second coil is shaped across the rear 
end in the outer or third layer (see Figure 4), which 
Jeads to the rule that the top half of a coil when coming 
out from the core, either on the front or rear end, is 
formed across the end in the outer or third layer. The 
opposite or inner layer alternates between the inner 
(against the core) and middle layer of ends. 

For example, in Figure 1 coil 1 has the top half out 


Figure 5. Starting to. connect the first layers of leads 
(loops) to the commutator 


Figure 7. How the armature looks after the bipolar, 
staggered winding has been finished 
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on the front end, and the rear end will be in the inner 
layer. Coil 2 has the top half out on the rear, and the 
front end in the inner layer. Coil 3 will have the top 
half brought out on the front, and the rear end will be 
in the middle layer. Coil 4 will be the same as coil /. 
Likewise, coil 5 will be the same as coil 2. This arrange- 
ment should be followed throughout the winding. Fig- 
ure 2 shows the three layers on the top coil ends. The 
three coils hanging on the shaft indicate how a bend 
is placed in the bottom half on each coil before inserting 
it in the armature slot. 

Figure 3 shows the armature with all coils in place, 
but the top halves have not been put in the slots. The 
ends are arranged in the proper layers, which is possible 
with staggered windings since the coils are made long 
in the pitch direction to reach 3 to 34 slots overpitch. 

To get the last coils in place, pull up the first throw 
coils, as shown in Figure 2. Then start pulling back 
and shaping the raised throw coils, Figure 3, and begin 
to put the top half of the coils in the slots. The first 
three or four coils cannot be properly shaped, but.as the 
winding progresses the slack in each coil will have to be 
taken up by dropping and pulling forward the top sec- 
tion of the coil, shown at the left in Figure 4, which 
also shows at the right the method of shaping the first 
few coils pulled over into the top of the slots. A type 
of spoon is used to pull over the top half of the coils 
which prevents distorting or kinking the slot portion of 
the coil. 

Figures 4 and 7 will show how the in-part of each 
top coil half alternates in the inner and middle layers 
of coil ends. The front or commutator end shows. this 
feature of the three-layer, staggered winding to better 
advantage. The shaping and proper placing in layers of 
the coil ends is the foundation of a good staggered 
winding. 

After all coils are in place, bend the leads out of the 
way and drive the coils down in the slots. Trim the cells 
and put a band of tape or twine around each end of the 
core. To hold the coils in place bend the leads back, 
Figures 5 and 6, separating the loops into starting and 
finishing leads so that they can be readily identified. 
Fill up the space between the winding and the commu- 
tator with tape to make a bed for the leads. Next, lay 
off the proper lead pitch and mark the bars to which 
the data coil leads connect. Then put down in the first 
layer all loop leads having a bar between each lead, as 
shown in Figure 5, which also indicates how the loop 
leads and the starting and finishing leads of the adjacent 
coils are brought out and twisted together. After all 
loop leads are in place, put down the second layer of 
leads and interweave a piece of untreated tape, as shown 
in Figure 6, as protection between loop and cut leads. 

Figure 7 shows the finished armature, with a string 
band over the leads back of the commutator on front 
mica V-ring, three core bands in place, and the arma- 
ture dipped and baked. 

Incidental details that will be revealed by a study of 
Figures 1 to 7 are the coil shaping stick in Figure 2 
and the tape brake applied to the front V-ring to pre- 
vent the armature from turning too easily. A good view 
of the adjustable armature stand is given in Figure 7. 
It is made from slide rails fastened permanently to a 
portable bench. 
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QUESTIONS and ANSWERS ° 


Conducted by G. A. VAN BRUNT 





How Stop the Sparking of These a pocket scale at a value of about 2 Ib. per square inch, u 
If the brush angle is incorrect, too great an overl t! 

J a § - g erlap 
Motor-Generator Sets: may result. (The usual overlap is about two segments.) P 
0 


We have three motor-generator sets, cach consist- 
ing of a 4,400-kw. synchronous motor driving two 
1,725-kw., 575-volt d.c. generators. These genera- 
tors have always given trouble from excessive spark- 
ing at the commutators. The commutators have been 
ground and undercut, but nothing that we have done 
seems to make much improvement. These machines 
operate continuously, but are taken out of service 
once a month for such maintenance as is needed. I 
shall appreciate it if readers who have had similar 


trouble will tell me what to do. 
A.P.—Flin Flon, Man., Canada 


ASSUME that the sets are of comparatively recent 

design, and are provided with commutating poles. 

The operator should make sure that the voltage, cur- 
rent, and so on, check with the nameplate data. 

Commutation troubles are usually traceable to the 
brushes or the condition of the commutator. Substitut- 
ing brushes of higher conductivity often cures sparking 
on the larger-sized generators. 

Brush toes may not be in alignment, or the brush ten- 
sion may be improper. The tension should be set with 


Brush position may or may not be fixed, but on some 
shunt generators with commutating poles the brush rig- 
ging may be shifted. 

Grinding a large commutator with a hand stone often 
aggravates any unevenness or hard spots. I prefer set- 
ting up a tool and sliderest on the machine and taking a 
light cut to true up the surface, which may be finished 
with a block and fine glass-paper. 

Both series and commutating-pole windings are 
shunted at their terminals. It may prove necessary to 
adjust either or both of these shunts in order to secure 
the proper value of current in the windings. The po- 
larity of the commutating poles may be reversed; how- 
ever, this is unlikely. Proceeding around the frame of 
the generator in the direction of armature rotation, each 
commutating pole should have a polarity opposite to that 
of the main pole preceding it. 

The airgap clearance should be checked for uni- 
formity. 

Why not try taking one set out of service for a time, 
to check the condition of the commutator, and install 
higher conductivity brushes? If possible, place each 
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ANSWERS WANTED : 
all 
Floor Cold, Ceiling Hot the machine than it had before. Next, the same coil log 
was energised with 110 volts, a.c., starting at 15 amp. rec 
The wall-type radiators in some of our departments and reducing the current to about 4 amp. The coil tos 
were mounted about 2 ft. below the ceiling, which is was slipped over the arbor that holds the steel to be i 
12 ft. high. The departments are 125 ft. long and 60 worked. This method also failed. Finally, the ma- — 
ft. wide. In cold weather the temperature for about chine was dismantled and an attempt made to demag- me 
2 ft. above the floor is much too low for comfort, netise the parts with a growler. When the machine San 
although the air within a few feet of the*ceiling is was assembled again it still retained enough mag- be 
hot. To relocate the radiators close to the floor netism to make it impossible to cut threads without eac 
would cost considerable; furthermore, we should like damaging the work. I 
to keep the walls clear, if possible. What would be Can readers tell me how this machine can be de- a 
the cheapest and most satisfactory way of securing magnetized? Why did the methods we have tried : : 
a reasonably uniform temperature from floor to fail? F.W.—S pring field, Ohio so 
ceiling ? G.B.—Boston, Mass. . will 
e. e o 
Locating Faults in Lead-Sheath Cable “8 
How Demagnetize a Screw Machine? An insulation resistance test on a section of 7,500- chir 
volt, three-phase, lead-sheath cable that has been out usu: 
A screw machine used for fine work has become of service for some time shows very low resistance fens 
magnetized and efforts to correct the trouble have not between two of the conductors and between these con- V 
succeeded. First, a coil of wire containing about 200 ductors and the sheath. This piece of cable is about 
turns of No. 10 wire was connected across 110 volts 700 ft. long. We want to avoid replacing all of it, if mer 
d.c., with a resistance for reducing the current from possible, and I should like to know whether there is requ 
15 amp. to 1 amp. At each current value the polarity any way of locating the defects, without destroying kinc 
was reversed. This method left more magnetism in the cable. LW .—Chicago, Ill. app 
. shot 
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generator on separate load (one at a time) and check 
the voltages at one-quarter, one-half, three-quarters, and 
full load to see whether the series shunts are correctly 
adjusted. 

In the same way different values of resistance can be 
tried across the terminals of the commutating pole wind- 
ing to see whether sparking can be reduced. 

Since all the generators have been sparking contin- 
uously since installation, I am inclined to suspect that 
the trouble lies either in the brushes or the commutating 
pole field, assuming, of course, that the machines are 
of good design. A. L. West, Brooklyn, N. Y. 


Better Control of Lubrication 


Some investigation of our methods of handling 
lubrication indicates room for tmprovement. Our 
equipment ranges from fairly heavy rolling mills and 
punch presses to light machines operating at high 
speed. At least fifteen kinds or grades of oil are used, 
with about as many grades of grease. Each depart- 
ment keeps its own supply of lubricants, and opera- 
tors are responsible for lubricating production ma- 
chines. The maintenance department handles lubri- 
cation of all motors, of which there are about 400. 
We have a considerable amount of bearing trouble, 
which I believe could be lessened by better control. 
Use of fewer grades of oil and grease would also be 
desirable, if it is feasible. I wish that readers would 
suggest how we can handle lubrication to better ad- 
vantage. How should we go about reducing the num- 
ber of grades of lubricants used? J.M.S.—Cleveland 


HO SHOULD handle lubrication, and how, is 

frequently a question. The operator is more in- 
clined to lubricate with the idea of keeping oil or grease 
from the product than to prevent bearing trouble. The 
maintenance department may tend to lean the other way. 
It usually works out best to have one man in charge of 
all oiling. 

The equipment in each department should be cata- 
logued and the best lubricant for it selected, which may 
require some experimental work. In some cases the 
horsepower required has been decreased one-third by a 
change in oil. When the lists from the various depart- 
ments are compared it will usually be found that the 
same oils are quite generally used. Another list may 
be made up of the different oils and the places where 
each is used. 

Here is the place to consider reducing the number of 
grades used. Where possible oils should be purchased 
from one concern. Representatives of the oil companies 
will give their cooperation. Trade names should be for- 
gotten and oils selected only on their characteristics. 
Some equipment manufacturers guarantee their ma- 
chines only when certain brands of oil are used, but 
usually they will give permission to substitute a grade 
from other reliable sources. 

When the above charts are worked out each depart- 
ment can be given a list of the oils best suited to its 
requirements. The storekeeper can also be told what 
kinds of oil should be carried, and will soon learn the 
approximate quantities necessary. An order for oil 
should carry information on where it is to be used. In 
this way use of the wrong oils may be stopped. 
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The maintenance department should handle all lubri- 
cation. Mr. C. F. Scribner’s article on “The Mainte- 
nance Engineer’s Responsibilites” in the January issue 
gives enough reasons for this statement. 

Any trouble from over-lubrication, resulting in oil 
getting on the product, or under-lubrication, resulting in 
burned-out bearings, can then be definitely located. The 
management can also keep a definite check on the use of 
the proper lubricant. When oil is stored in the different 
departments there is a possibility of mixing oils through 
careless filling of the cans. The oiler has a good oppor- 
tunity to detect the starting of any trouble. If he works 
for the maintenance department he is more likely to re- 
port such things than if he were working in a different 
department. J. P. Stmons, Plant Engineer 
Industrial Rayon Corporation, Cleveland 


XPERIENCE has shown that when too many lubri- 

cants are used much waste results and there are too 

many chances of using a high-cost lubricant where one of 
low cost would do equally well. 

In a case like this a lubrication engineer would be a 
good investment for the plant. He should be made 
responsible for all failures or shutdowns that are trace- 
able to faulty lubrication. 

The next move would be to make a lubrication survey 
of all machinery in the plant to determine what oils and 
greases give the best results, and eliminate all others. 
It would be well to include some new oils in this study, 
since those in use are not always the best. 

In one plant I started a power factory survey that 
wound up as a study in lubrication. It was found pos- 
sible to eliminate four grades of grease and seven grades 
of oil by introducing one new grease and one new oil. 
Lubricants used were reduced to one grease and four 
grades of oil. Some changes in the methods of applying 
the lubricants were also made so that two men could look 
after the machines and lineshafting. 

The savings in power and in lubricants more than paid 
for the changes, including several new motors, the pay 
of two oilers, and an oilroom attendant, who was really 
in charge of all lubrication in the plant. 

C. G. Witu1ams, Rockford, IIl. 


N ORDER to secure better control of lubrication in 

this plant a survey conducted by a competent lubrica- 
tion engineer will be necessary. 

This survey should take into consideration the design 
and construction of each piece of equipment, the operat- 
ing conditions, such as speeds, operating temperatures, 
pressure developed between moving parts, means of 
lubrication, likelihood of lubricant contamination, and 
so on. 

In recommending a lubricant suited to the conditions 
existing in each machine the following objectives should 
be kept in mind: 

1. Reduction of frictional load and power consump- 
tion. 

2. Reduction of repair and maintenance costs. 

3. Reduction of ultimate costs of lubricants per gallon 
and per year. 

4. Reduction of total production costs by securing con- 


tinuity of production and eliminating delays. 
(Continued on advertising page 70) 
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Foot-Candle Meter 


“Right Light.” For measuring light 
intensities and making illumination sur- 
veys. Dial calibrated in foot-candles 
with zones denoting amount of light 
needed for specific types of work. Uses 
Westinghouse Photox cell, which 
changes light directly to electric cur- 
rent without auxiliary electrical supply. 
Cell and microammeter, which measure 
cell current, are mounted together in 
molded case. Cell is hinged, protecting 
instrument dial and cell when unit is 
not in use. Meter has scale length of 
1.8 in., is divided into 50 divisions. De- 
signed to withstand severe portable serv- 
ice. Hinging of cell permits swinging at 
right angle to facilitate horizontal and 
vertical readings of light intensity. 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 


Compressors 


Vertical, air. Cushioned inlet and dis- 
charge valve, large water jackets com- 
pletely surrounding cylinder and valves, 
water-cooled intercooler. Pressure feed 
lubrication to all bearings. Rotary oil 
pump. Gardner-Denver Co., Quincy, Ill. 


Transformers 


Portable, current, for use with indi- 
cating and recording instruments. Nine 
primary current ranges: 10, 12.5, 25, 
50, 100, 160, 200, 400 and 800 amperes. 
Secondary capacity is 5 amp., adapting 
it for use with all a.c. ammeters, watt- 
meters, and power-factor instruments. 
Volt-ampere rating is 25, and trans- 
formers are compensated for load of 15- 
volt-amp., enabling them to operate sev- 
eral instruments simultaneously. Insu- 
lated for use on circuits up to 2,500 
volts. Cast aluminum containing cases. 
Sealed against moisture after assembly. 
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-EouriPMENT NEWs-: 


Safe for use in mines, manholes, and 
damp places. Esterline-Angus Co., In- 
dianapolis, Ind. 


Turbo-Blower 


Ingersoll-Rand Company, Phillips- 
burg, N. J., has acquired the turbo- 
blower business of General Electric 
Company and will consolidate it with its 
own turbo-blower department. 


Drills 


Four-point star. Drop-forged from 
special high-carbon chisel steel, hard- 
ened and tempered. Finished in black 
baked enamel. Sizes, 8-, 12-, 18-, and 
24-in. lengths, made in diameters from 
4 to 1 in. by sixteenth inches; large 
diameter from 1 to 14 eighths and in 
lengths of 12-, 18-, and 24 in. Arm- 
strong Bros. Tool Co., 317 North Fran- 
cisco Ave., Chicago, 


Starter 


Oil-immersed, across-the-line, com- 
bination magnetic No. 2 Type ZOS. 
For motors up to 30 hp., 220 volts; 
60 hp., 440 volts; and 75 hp., 550 volts. 
Contains unfused or fusible safety 
switch and magnetic starter with over- 
load relays. Internal wiring complete. 
Safety switch front operated, cover 
swings vertical. Heavy-duty construc- 
tion. Safety switches have wiping- 
wedge, double-break contacts, heavy- 
gage steel parts with all actuating parts 
case-hardened. Magnetic starters have 
bushed arm bearings. The Electric 
Controller & Mfg. Co., 2700 East 79th 
St., Cleveland. 
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Valve 


Plug Type “NS5,” with alloy seats 
and discs. Plugs are full length, deep. 
seated, each ground into its own seat, 
providing uniform bearing from end to 
end. Iron-body, bronze-mounted ‘Fer- 
renewo” valves made for 150-Ib. SP; 
bronze “Renewo” valves available in 
both 200- and 300-lb. SP patterns. Ex- 
cepting hodies and bonnet rings, all parts 





of “Ferrenewo” and medium “Renewo” 
valves are interchangeable. The Lunk- 
enheimer Co., Cincinnati. 


Pipe Coupling 


Positive Seal. Makes possible joining 
straight, plain-end pipe without groov- 
ing, threading, beveling, or upsetting 
the ends. Gasket provides seal against 
both pressure and vacuum. Two steel 
reinforcements 180 deg. apart on gasket 
protect it from pinching action of cou- 
pling halves during assembly on pipe. 
Coupling consists of two half sections 
containing gripping devices, the gasket 
with metal-protected sections, and two 
bolts. Can be used repeatedly. The 
Champion Machine & Forging Co. 
Cleveland. 


Steam Traps 


Called “Drainator.” For removing 
condensate from steam condensing de- 
vices, kettles, presses, heating and proc- 
essing machines. Formerly manufac- 
tured by the Chevalier Systems, San 
Francisco. Patent rights acquired by 
Coe Manufacturing Co., Painesville, 
Ohio, and redesigned. Improvements 
include replacement of restricted tube m 
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discharge chamber of device by large 
cast tube having same size for all sizes 
of orifice openings. Baffle chamber, in- 
troduced immediately ahead of orifice 
opening, causes small amount of steam 
which would escape if water seal were 
broken, to be intimately mixed with 
water contained in baffle chamber, rais- 
ing its temperature and causing rate of 
flow to orifice to decrease. Other 
changes include adjustable orifice, cad- 
mium plating of entire body of device, 
and use of gage glass mounting re- 
versible from one side to the other. 


Motors 


Falk Corporation of Milwaukee has 
licensed J. D. Christian, Engineers, 514 
Brannan St., San Francisco, to manu- 
facture “Rite-Lo-Speed” motors under 
original Christian design. Falk Corpora- 
tion is owner of patent originally issued 
to Christian. 


Nozzle 


Air. For cleaning gasoline and oil 
lines and blowing away dirt, metal chips, 
etc. Operated by button-control air 
valve. Has special composition washers 
to prevent leakage. Imperial Brass Mfg. 
Co., Chicago. 


Motor Starter 


Solenoid type, automatic, electric. 
Contactor has vertical, straight-line, 
solenoid action—cannot be accidentally 
closed by vibration. No flexible leads. 
Thermal overload relays on front of 
panel, easily interchangeable. Extra 
wiring space in cabinet, pushbuttons on 
cover. Contacts are silver, double- 
break. Porcelain insulating base and 





Designated Class 8532 
Type F, has maximum polyphase rat- 
ings of 5 hp., 220 volts; 74 hp., 440-550 


arc. barriers. 


volts. Also built with four-pole con- 
tactor for two-phase service. Square D 
Company, Industrial Controller Divi- 
sion, Milwaukee, Wis. 
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Heating Units 


Three, small. One contains sheath- 
wire winding about which is cast heavy 
block of lead. Designed for use in heat- 
ing corrosive solutions, such as pickling 
and plating baths. Provides 13 watts 
per sq.in. of immersed surface. Another 
is copper-sheathed for carrying about, 
placing in any vessel containing water, 
and plugging in on ordinary power cir- 
cuit. Has self-supporting helix with 
long vertical extensions ending in 
sealed-plug socket. Spiral only is active. 
Rated 1,300 watts at 115 or 230 volts. 
The third is made entirely of monel 
metal to avoid staining linseed oil when 
heating it in manufacture of ink, var- 
nish, etc. Rated 12 kw. at 230 volts, 
d.c.; single- or three-phase, a.c. Gen- 
eral Electric Co., Schenectady, N. Y. 


Pulley 


WHS, variable-speed. Consists of 
two conical sections or two half-pulleys 
having slots on conical faces permitting 
them to interlock and give cog or posi- 





tive drive effect to variable-speed pulley. 
Each half-pulley is mounted on bushing 
having spiral key which engages spiral 
groove in bore of pulley. Bushing keyed 
or setscrewed to motor shaft. As base 
of motor is moved back and forth, the 
two half-pulleys move together or apart 
causing belt to run on small or large 
diameter of pulley with -consequent 
change in speed. Center of half-pulleys 
always aligns with center of driven 
pulley permitting use of standard V-belt 
and standard V-belt driven pulley. Win- 
field H. Smith, Inc. Springville, Erie 
ee, a i 


Valves 


Air-operated. Consist of stainless 
steel or brass cylinder drilled from each 
end with solid section between holes. 
Eight radial ports opening to base of 
each hole. Sleeved with “U” leather 
packing at each end. Fits around cylin- 
der and slides freely. In open position 
leathers surround two rows of ports, 
allowing air entering the body at upper 
end to pass out of lower ports, under 
sleeves, and down through lower row 





into valve body again. By moving sleeve 
3.8 in. toward inlet side, lower packing 
leather is brought over solid undrilled 
section of valve body, and air coming 
through ports from inlet side is trapped 
under sleeve and held by packing. Seal- 
ing depends entirely on “U” leathers 
which have lips that open up under pres- 
sure. Available as standard three- and 
four-way actions, as well as various 
neutral position and automatic return 
valves in hand, foot, and solenoid-con- 
trolled types. Called “Quick-As-Wink.” 
C. B. Hunt & Son, Salem, Ohio. 


Geared Motor Reducer 


Type S, single-reduction. Ratios up 
to 6:1. Furnished with either a.c. or 
d.c. motors of various types in sizes 
rated 3 hp. and up. Multi-speed and ad- 
justable-speed motors may be used. En- 
tire reduction obtained in single pair of 
gears. Ball bearings used throughout. 
The Reliance Electric & Engineering 
Co., 1042 Ivanhoe Road, Cleveland. 


Conduit Fitting 


Called “Pyle-O-Flex.” Watertight, 
vaportight, explosion-proof, flexible. 
For wiring gasoline pump and ex- 
plosion-proof motors in hazardous loca- 
tions. Claimed to withstand vibration, 
500 Ib. hydrostatic pressure. Pyle Na- 
tional Co., 1334 North Kestner Ave., 
Chicago. 


Drawing Instrument 


For use in making uniform cross- 
hatching lines. Called “Section Liner.” 
Made of laminated Bakelite. For use 
with T-squares and triangles. The Nel- 
son Section Liner, De Kalb, III. 


Control Instrument 


For temperature and pressure. Two 
instruments, practically identical. Dial 
and knob on lower face of controller 
permit adjustment of temperature or 
pressure within range of instrument. In- 














dicating gage above adjusting knob 
shows air pressure on diaphragm motor 
of control valve, also shows whether 
valve is opening or closing. Two-inch 
dial-type thermometer may be installed 
in place of air gage on temperature con- 
troller. Pressure controller may like- 
wise be equipped with high-pressure in- 
dicating gage showing pressure being 
controlled. In either case it is necessary 
to mount valve-motor air gage on air 
line to valve outside case. The case may 
be either flush or surface mounted, with 
connection at top, bottom, or back. All 
working parts integral with or mounted 
on cast aluminum base. Temperature 
controller is Type 1119; pressure, Type 
2119. The Foxboro Co., Foxboro, Mass. 


Valves 


Heavy, standard, bronze, globe and 
angle. Cadmium plated, malleable-iron 
union bonnet ring and stuffing-box nut. 
Steam head has rounded, machined bot- 
tom surface which makes low-friction 
bearing contact with smooth-milled re- 
cess in disk holder. Four guide prongs 
on disk holder prevent tipping or bind- 
ing of disk holder as*valve is opened or 
closed. Valves can be repacked under 
pressure. Sizes from } to 3 in., suitable 
for 150 lb. working steam pressure and 
250 lb. working water pressure. The 
Kennedy Valve Mfg. Co., Elmira, N. Y. 


Recording Instruments 


For humidity, temperature, operation 
in heating, ventilating, refrigeration. 
air-conditioning. Type R/1 for humidity 
only. Type R/2 for temperature only. 
Type R/3 for humidity and temperature. 
Type R/4 for humidity, temperature, 
and operation. Charts are index-file- 
card type, size 3x5 in. 30- or 10-hour 
periods. Range: 0 to 100 deg. relative 
humidity ; 0 to 110 deg. F. temperature ; 
loads up to 8 amp. continuous (Inrush 
not to exceed 30 amp.) on operation re- 
corder. Julien P. Friez & Sons, Inc., 
Baltimore, Md. 


Floor Repair Material 


Cold mastic compound. For repairing 
broken-out places in industrial floors 
that must withstand heavy loads on steel 
wheels. Called “Amolastic.” Consists 
of finely divided asphalt, to which is 
added cement, sand, and gravel for ap- 
plication. Amount of aggregate mixed 
with Amolastic determines hardness to 
which it will set up. Manufacturer 
claims it will bond to all types of floor— 
concrete, wood, asphalt, composition, or 
brick. Floor Treatment Division, Amer- 
ican Oil & Disinfectant Corp., 129 East 
26th St., New York. 
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Motors 


Single-phase, explosion-proof, _ self- 
contained, capacitor. Adaptable for use 
in oil bulk stations and in all Class I, 
Group D hazardous locations. Capacitor 
self-contained within motor. Positive- 
acting switch cuts out capacitor at pre- 
determined speed. Available in non- 
ventilated type from 4 to 1 hp.; totally- 
inclosed, fan-cooled type from 14 to 3 
hp. Connectable externally for either 
110 or 220 volts. The Louis Allis Co., 
Milwaukee, Wis. 


Solder 


Flux-filled, aluminum. Available in 
small tins and in one-pound spools. 
Kester Solder Co., Chicago, II. 





Unit Heaters 


Several models. Range: 187 to 6,540 
C. F. M. at 70 deg.; 76 to 2,015 equiva- 
lent direct radiation in sq. ft.; 18,300 to 
483,500 B.t.u. per hour at 60 deg. en- 
tering air, 2 lb. steam (170 deg. aver- 
age water). All steam-carrying pas- 
sages cylindrical. Copper tanks, brass 
tubes. Condensers have no _ gaskets, 
bolts, or screw joints. Velocity gene- 
rator is part of casing assembly. De- 
flectors have curvature for directing 
heat downward as it leaves heater. 
Direct pipe suspension. Duraluminum 
fans on all models except two. Model 
76, small capacity, is chromium-plated 
for offices and recreation rooms. Modine 
Mfg. Co., Racine, Wis. 


Belt 


Called “Monobelt.” For use on drives 
consisting of two pulleys: one driver, 
one driven. One thickness for each 
width. Made of vegetable tanned 
leather, prestitched. Single and double 
ply. Double-ply belts have outer layer 
of more elastic leather than inner. 
Alexander Brothers, Inc., 406 N. Third 
St., Philadelphia, Pa. 


TRADE LITERATURE 


Batt Beartncs—Catalog, 125 pages, 
“New Departure Ball Bearings, Dimen- 
sions, Load Data, and List Prices—9th 
Edition.”"—The New Departure Mfg. Co., 
Bristol, Conn. 


Bearincs—Catalog No. 17, condensed, 
covering ball bearings and power trans- 
mission units—Fafnir Bearing Co., New 
Britain, Conn. 


BEARINGS—Bulletin No. 934-A, “Norma- 
Hoffmann Ball and Roller Bearings Pillow 
Blocks.”” — Norma-Hoffmann Bearings 
Corp., Stamford, Conn. 


Circuit BrEAKERS—Bulletin GEA-704D, 
“Indoor Oil Circuit Breakers, Types FK- 
232 and FKR-232.”—General Electric Co., 
Schenectady, N. Y. 


Compressors — Bulletin, Form 3065, 
“Type ‘XVG’ Gas-Engine-Driven Air and 
Gas Compressors.”—Ingersoll-Rand, 11 
Broadway, New York. 


CoMPRESSORS—Bulletin L-611-S7, 
Worthington Compressors, Single Hori- 
zontal, Single Stage, Steam and Motor 
Driven.”—Worthington Pump & Machin- 
ery Co., Harrison, N. J. 


Dritt—Folder, “Triangle Drills—The 
Famous Three-Point Masonry Drill.”— 
The Rawlplug Co., Inc., 98 Lafayette St., 
New York. 
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Drive—Catalog No. 105, “Dayton Cog- 
Belt Drives.”"—The Dayton Rubber Mfg. 
Co., Dayton, Ohio. 


LatHes—Catalog No. 94, “1934 Model 
South Bend Lathes.”—South Bend Lathe 
Works, South Bend, Ind. 


Licguts—Nine bulletins, “Sharp, Clear 
Vision . . .”; “They Kept Out Natural 
Light ...”; “Amazing Standards of Preci- 
sion Become a Reality . . .”; “Proper 
Weave Shed Lighting”; “They Made Just 
One Change in Lighting in 25 Years”; 
“No Other Type ‘of Lighting”; “They 
Tried to Save on Light .. .”; “Where 
Even Light Must Pay Its Way”; “No 
Room for Fumbling and Groping.”—Gen- 
eral Electric Vapor Lamp Co., 899 Adams 
St., Hoboken, N. J. 


Licut—Booklet, “The Way Out of the 
Twilight Zone for Industry.”—Westing- 
house Lamp Co., 30 Rockefeller Plaza, 
New York. 


Licht—Bulletin, 32 pages, “Westing- 
house in the World of Lighting,’”—West- 
inghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa. 


Furnace — Bulletin, “Hyro Automatic 
Furnace for Cyanide Hardening and Heat 
Treating by Other Liquid Bath Processes.” 
—Parker-Kalon Corp., 200 Varick St.%New 
York. (Continued on adverising page 78) 
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Transmit ALL the Power 
Always at the SAME SPEED 









Reduction of the power loss on every drive 
—proved by reduced power bills—is one 
reason for the unusual increase in the use of 
Diamond Roller Chains (always 98-99% effici- 
ent) during the past 15 years. 

Whether you have a few or many drives in 
your plant,—the need for immediate reduction 
of power transmission losses is apparent be- 
cause of its bearing on production costs and 
profits. 


A further and perhaps even more important 
saving in production costs results from the 
driven shaft turning continuously and exactly 
at the speed you plan for the maximum machine 
output. 
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This Diamond on every a Aad 2. 0cs oe. 
ink identifies the ; 

Diamond Drive | Céty_.-.....-.-------- 


; DIAMOND CHAIN & MEG. CO., 449 Kentucky Avenue, Indianapolis, Indiana sre 
| Gentlemen: Please mail a copy of your new Catalog No. 583 —“encyclopedia” of transmission prob- 
j lems and their solutions. 
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With machinery arranged to operate at a 
selected speed to give a predetermined rate of 
production—there is no gradual slipping off in 
this rate where Diamond Chain Drives are used. 

The speed ratio and therefore the rate of pro- 
duction will remain at the desired maximum 
regardless of time. 

Diamond Roller Chain (positive) Drives are 
the result of over four decades of specialized 
experience ... Our new 96-page Catalog No. 
583 gives you the benefit of 
this experience in applying 
the proper drive to the job. 

Clip the coupon reminder 
and mail it. DIAMOND 
CHAIN & MFG. CO., 449 
Kentucky Ave., Indianapolis, 
Ind., Offices & Distributors in 
All Principal Cities. 




















54 











Serving Both 
The Product 


And the 


ome A 


MACHINED AND CENTERED 
BRONZE BARS 





Plant 


RODUCTION and 

maintenance opera- 
tions alike are served 
with an amazing econ- 
omy and time saving 
by Bunting’s huge 
stocks of “ready-made” 
completely machined 
and finished sand cast 
phosphor bronze bush- 
ings and bearings. 


In the production of 
all electrical or ma- 
chine tool units you re- 
duce manufacturing 
cost, avoid heavy inven- 
tories, facilitate future 
service and save your- 
self money, work and 
worry by specifying 
Bunting “Ready-Made” 
Bushings and Bearings. 


For plant maintenance 
and servicing operations 
you can procure easily, 
instantly and econom- 
ically the bronze bush- 
ing or bearing required, 
completely machined 
and finished, ready for 
assembly. Small lots 
are sold at big-run 
prices. You can get a 
handful or a carload 
the same day you order 
them. 


Write for lists giving 
full specification data 
on over 500 different 
sizes and types of stock 
bronze bushings from 


$x3x1}to 44 x4x7. 


THE BUNTING BRASS & 
BRONZE COMPANY 


New York, 
Philadelphia, 


Brooklyn, 


Export Office: 





SUSHINGS- BEARIN 


SUPERIOR LEA 


Cleveland, Cincinnati, 
Chicago, Minneapolis, St. Louis, Dallas, Kansas 
City, Los Angeles, San Francisco, Seattle. 
Tolede, Ohio 


TOLEDO, OHIO 
BRANCHES and WAREHOUSES 


Newark, WN. J., Boston, 


Detroit, 
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Why a Credit Union? 


(Continued from editorial page 113) 


of directors who elect from their number a president, 
vice-presidents, treasurer, assistant treasurer, and clerk, 
The treasurer is general manager. From the board is 
elected a credit committee of five, none of them an of- 
ficer. This committee passes on all applications for 
loans, and its decisions are final. 

Loans up to $100 may be made without security, 
Loans from $100 to $300 must be secured by a co- 
maker’s signature on the note. Larger loans up to 
$2,000 must be secured by collateral taken at 80 per cent 
cent of current market value. Unsecured loans must be 
paid within a year in regular installments, preferably 
once a week and at least once a month. 

Interest is discounted. Rates are 64 per cent on some 
loans, 5 on others. Investments other than loans to 
shareholders are carefully restricted by Massachusetts 
law to pretty much the same class allowed to savings 
banks in that state. Dividends have been 8 per cent 
since 1929, and are based on earnings after setting up 
certain reserves required by the Massachusetts law. 

The law also stipulates that the reason for borrowing 
must be given. If it isn’t to buy coal or clothing, it’s 
usually to pay doctors’ or dentists’ bills, back rent, or 
taxes. 

Massachusetts credit union practice, incidentally, 
varies somewhat from that of the other 37 states. Ordi- 
narily, 7 to 10 instead of 20 is the number of incor- 
porators required; credit and auditing committees are 
elected by the members instead of from and by the board 
of directors; unsecured loans are limited to $50 instead 
of $100; the interest rate is 1 per cent a month on 
balances, which is just about equivalent to 6 per cent 
discounted. 

So much for the operation of a credit union. Only 
enough detail has been set down to prove to the pro- 
gressive employer that there is nothing mysterious about 
a credit union, and that his only obligation is to provide 
what little office space may be needed. The employees 
will do the rest under the watchful eye of the state bank- 
ing department. 

Benefits have already been cited. Financial security 
for most wage earners is still a tenuous hope. Those 
who managed to lay up small reserves against the inev- 
itable lay-offs of the past four years were certainly 
sitting prettier—while the reserves lasted—than those 
who had nothing to fall back on. Thrift, for the time 
being, then, is still a virtue and needs whatever encour- 
agement management can give it. The credit union 
commends itself, therefore, because it makes it possible 
for those in the lowest income brackets to save regularly, 
conveniently, and in small amounts. 

The other benefit held out by the credit union is the 
opportunity to borrow at reasonable rates. Emergencies 
arise. Sickness or death comes. Taxes fall due. Coal 
bills must be paid. The credit union makes it possible 
for the employee to borrow without signing away his life 
and to pay back the loan in regular installments. The 
credit union, then, performs a valuable service in sup- 
plying the credit needs of industrial workers on a rea- 
sonable basis. 

But, you point out, doesn’t the credit union make bor- 
rowing too easy? The answer to that accusation is that 
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“IT’S THE MAIN SHAFT... THE WHOLE MILL IS DOWN!’* 


A broken shaft... men idle... production halted. A call to the J & L warehouse. 
Yes...today. No freight service... must go... but how? The steel shafting 
went that day on a passenger train. Your J&L Warehouse has what you want... 
not almost, but exactly... and can get it to you promptly, despite obstacles. Its 
personnel is composed of trained steel men with the ability and desire to serve you 
intelligently. Write for a copy of the J & L Combined Stock List. The thousands of 
items listed await your call in any quantity. Steel users, both large and small, find 
J & L Warehouse Service efficient. * An actual experience from our sales records. 


JONES & LAUGHLIN STEEL CORPORATION 


JONES & LAUGHLIN BUILDING, PITTSBURGH, PENNSYLVANIA 


"Sales Offices: Atlanta Boston Butfale Chicago Cincinnati Cleveland Dallas Denver Detroit Erie Los 
Memphis Milwaukee Minneapolis New Orleans New York Philadelphia Pittsburgh St. Louis San Francisco 


Canadian Representatives: JONES & LAUGHLIN STEEL PRODUCTS COMPANY, Pittsburgh, Pa., U. S. A.. and Toronto, Ont., Canads 
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WRITE 


The NITROSE Co,, Inc. 


PEORIA, ILL. 


A BENDIX PRODUCT 


A fan for any type 
of industrial ventilation 


Bendix P »>—-——— P ventilating equipment comprises 
a complete line—wall, ceiling and floor type fans as 
well as portable units—in sizes from 16” two-blade 
to 36” four-blade. Use of finest drop-forged alumi- 
num alloy blades, with rolled steel frames and motor 
support, is indicative of the superior quality of 
Bendix P P ventilating units. Our engineers 
will gladly help you solve your ventilation problems. 


2 PO 
(FANS) 
BENDIX PRODUCTS CORPORATION 


(Industrial Fan Division) 


409 Bendix Drive, South Bend, Ind. 
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it is no easier to borrow from the credit union than from 
the loan shark. In fact, it may be a whole lot harder, 
for the credit union loan committee is interested in the 
reason for borrowing, recognizes the social responsibility 
of making a loan, may even dissuade the borrower, while 
the loan shark is interested only in the borrower’s ability 
to pay up. Your chronic borrower will get the money 
even if there is no credit union. The only difference is 
that he will get it at maybe 42 per cent—if he is fortu- 
nate enough to live in one of the score of states which 
limits the egal rate to that figure—instead of the 12 per 
cent that seems to be the credit union’s highest charge. 

A second objection may occur to some—the practice 
of requiring endorsements on loans above a set mini- 
mum. The answer there is that endorsements spread the 
risk, make it easier for the committee to make loans, 
and adds greatly to the safety of operation. Of course, 
there is a very real objection to allowing one worker to 
jeopardize his own financial security by “going on” an- 
other worker’s note. With the best intentions in the 
world on the borrower’s part, an unexpected lay-off may 
make it impossible for him to meet his obligations. It 
is a matter of undisputed record, however, that few co- 
signers have ever been called upon to pay. Moreover, 
the need for endorsement may even—and many times 
does—discourage the would-be borrower from asking 
for a loan he doesn’t really need. 

It is plain that these disadvantages are slight in com- 
parison with the very real benefits derived, and it takes 
nothing but a little cooperation on management’s part to 
make those benefits possible. 

That cooperation may be limited to the provision of 
what little office space is required, thereby enabling the 
credit union to operate without expense for rent, heat, 
and light. Or, if the business of the credit union grows 
to the point where it requires a full-time clerk, the com- 
pany may pay his salary. In many instances the com- 
pany provides clerical help, and it seems to be quite 
general practice for concerns to let credit union officials 
do most of their work on company time. 

Beyond that point; however, the management need not 
participate. The credit union is a bank for employees 
and by employees. If management will approve and 
encourage its organization, the credit union will lose 
little time in justifying its place on the company’s indus- 
trial relations program. 


Production Can Rely Upon 
This Electrical System 
(Continued from editorial page 139) 


tube annealer, one bank of transformers for 440-volt 
power and another bank for a new electric furnace. 

In each sub-basement zone, incoming lines are 
equipped with ammeter and voltmeter, and wired for a 
watt-hour meter. Roll and m.g. starters have line and 
field ammeters, a switch for the power factor meter, and 
are wired for watt-hour meters. Total line power factor, 
and individual motor power factors can be obtained on 
the same instrument through the switching arrangement. 

The main load in the power house consists of two 
large air compressors, pumps for high-pressure mill 
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OPERATING SHORT CENTER GEARED 





HEAVY DUTY DRIVE EQUIPPED WITH IDLER 





Heavy duty drives require heavy duty belts. This 12-inch 8-ply 
Condor Compensated Belt delivers power to a 48-inch by 25-foot 
lathe. After careful observation while starting and in operation, the 
belt has been declared entirely satisfactory for this type of drive 
by the users’ engineers. Due to the remarkable flexibility of Condor 
Compensated, many of the severest drives can be belted success- 
fully, merely by specifying 1 or 2 plies heavier than can be used 
with the conventional belt. Thus a bigger and stronger belt is 
given the work that has been wrecking your lighter belts. A 
trial of Condor Compensated will convince you. 


Heavy duty idler drive with 


high starting torque on 


large lathe. Condor Com- 


pensated Belt is performing 


entirely satisfactorily, ace 
cording to latest report. 
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Transmission Belt 
V-Belt 

Conveyor Belt 
Air Hose 
Contractors Hose 
Sand Blast Hose 
Suction Hose 








Fire Hose 
Hydraulic Hose 
Steam Hose 
Water Hose 
Chute Lining 


Launder Lining 
Industrial Brake Blocks 








Sole makers of 
Condor V-Belts 
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‘WE DO OUR PART 


THE MANHATTAN RUBBER MFG. DIVISION 


OF RAYBESTOS-MANHATTAN, INC. 


EXECUTIVE OFFICES ano FACTORIES, PASSAIC, NEW JERSEY 





COMPLETE 
_ BRUSH 


SERVICE 


For Every Class Of Machine 




























Carefully cover conditions of load, 
atmosphere and all other factors of 
good brush performance. 


Continuous laboratory experiment 
to keep pace with advancements in 
machine design. 


Field Engineering Service 


Unlimited cooperation in the analy- 
sis and correction of machine brush 
troubles. 


Catalog on Request 
Orders Executed Quickly 


CLEVELAND, OHIO 


THE OHIO 


12508 BEREA ROAD 
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water, two crane m.g. sets, pumps for mill cold water, 
and various boiler plant auxiliaries. The main distribu- 
tion and starting and running breakers for the 4,600- 
volt air compressor motors and crane m.g. sets are 
housed in the switch tower, with a separate bank of 
440-volt, three-phase power transformers and a bank 
of lighting transformers. 

Alternating-current motors above 100-hp. rating are 
synchronous and are started on reduced voltage. Sheet 
mill roll and extrusion press pump motors, arranged in 
two goups of eight each, have a common auto-trans- 
former and magnetizing breaker. Auto-transformer ca- 
pacities are sufficient to handle sixteen successive starts 
without undue heating. Each motor control is elec- 
trically interlocked to prevent more than one motor at a 
time being connected to the compensator. Emergency 
starting with full-line voltage can, however, be done. 

Normal starting control is entirely automatic, the 
motor starting, accelerating, transferring, and syn- 
chronizing in successive steps. Red and green lights on 
the control panel show the position of the common mag- 
netizing breaker. Green, yellow, and red lights indicate 
the starting process—green showing both breakers for 
one motor open, yellow, the starting breaker closed ; red, 
the running breaker closed. Also, on each control panel 
there is a pushbutton for throwing the motor directly 
across the line, and several feet away, conveniently 
located for the roll operator, is an emergency stop sta- 
tion. 

The m.g. sets are treated in the same manner as the 
roll motors, except that they are arranged in groups of 
two to an auto-transformer. The auto-transformer is 
of the dry type, and the motors cannot be directly con- 
nected to the line. 

The mill proper is 1,000 by 450 feet, divided into six 
75-ft. bays with seven main rows of columns, each sec- 
tion being 40 feet long. The columns carry the distribu- 
tion cabinets for 440-volt, three-phase power, 230-volt 
d.c. power, 110-volt lighting and 230-volt d.c. crane 
power. 

From the transformers in the basement substations 
the 440-volt, three-phase power is carried through a main 
distribution panel in the basement to the smaller dis- 
tribution cabinets on the columns. There are 28 cab- 
inets in use in the mill, each carrying from six to eight 
fused circuits controlled by a hand-operated switch. 
Lines to each motor are carried in the concrete-wood 
block floor. Each motor has pushbutton-controlled start- 
ing equipment. 

Three main d.c. distribution centers are located in the 
basement substations ; two are fed by two m.g. sets each 
and the other by one. These centers are tied together 
so that all three can be operated in parallel, or, in case 
of m.g. set failure in one center, it can be fed from one 
of the other two sets. Hence, no section of the d.c. load 
is wholly dependent on a single m.g. set. 

The d.c. basement distribution panels feed nineteen 
smaller distribution panels mounted on the mill columns, 
from which individual lines are carried in the floor to 
the various d.c. motors. 

Variable chain speed on draw bench drives is obtained 
without the operator leaving his position at the head 
block of the bench. Beside the Stop and Start push- 
button station at the head block, a “Raise” and “Lower” 
(Continued on page 62) 
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SPECIFICATIONS 


Specify duck-weight, adhesion, ten- 
sile, elongation, gravity, burst-and 
you merely establish standards be- 
low which a product must not fall. 


But those extra values above test 
or specification requirements, that 
are the fruit of long experience, 
supreme skill and a complete knowl- 
edge of service conditions and de- 
mands, are beyond the scope of the 
most rigid specifications. 


Your only assurance of getting 
these plus values is in the selection 
of a manufacturer. 

In the purchase of industrial rub- 


ber products your simplest—and 
safest — specification is...“Call U. 8.” 


—United States Rubber Company— 


LD 
1790 BROADWAY US) NEW YORK CITY 


Se, 


BRANCHES IN ALL INDUSTRIAL CENTERS 








61 



























ROPE \V/ DRIVE 








PATENT 1,662, 5il 
Reduced belt expense. . . Greater 
economy ... Longer life . . . More ef- 
fective transmission of power — this is 
the story of Medart V Rope Drives. 
Their belt tension and extreme flexibility 
result in a more uniform drive — and 
positive speeds. No vibration — both 
driving and driven machines run more 
smoothly . . . especially adaptable to ex- 
tremely short centers. . . . Sheaves fur- 
nished with any number of grooves — 
all pitch diameters. . . . Special Engi- 
neering Service is available. 


For “Everything in Power Transmission 
and Special Equipment” — including 
Timken Units, Hercules Pulleys, Steel 
Shafting Gears — consult Medart. 


THE MEDART COMPANY 
General Offices and Works: 
3512 DeKalb St., St. Louis, Mo. 


Engineering Sales Offices: Cincinnati, Cleveland, New York, 
Philadelphia, Buffalo, Chicago, Pittsburgh, New Orleans, San 
Francisco, Denver, Charlotte, Birmingham, Milwaukee. 
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pushbutton station controls a fractional horsepower, re- 
versing, 230-volt motor. This motor, located at the con- 
trol panel for the main drive motor of the bench, drives 
a field rheostat through a sprocket and a chain. If the 
small motor fails, a pin can be pulled from the driving 
sprocket and the rheostat operated by hand. 

The tong drive is also on 230-volt direct current, with 
the field rheostat located at the operator’s station ; push- 
button controls permit the tong to be stopped in any posi- 
tion, or the travel reversed. The travel on return is set 
as high as practicable. Two track limit switches oper- 
ated by the tong are used with this control. When the 
tong in its return travel opetates the first switch, the 
motor is slowed down; when the second switch is 
reached, the motor is removed from the line and a mag- 
netic brake applied. 

The main office and laboratory are located in a sepa- 
rate building about 600 feet from the main building 
and are fed by a 440-volt pole line from one of the mill 
substations. Just outside the office building the line goes 
into an underground system consisting of two double 
manholes and connecting conduits. One-half of the 
double manhole is used for the 440-volt feeder and the 
other half for the telephone cable. 

Inside the building the 440-volt feeder is carried to a 
power cabinet where it is broken into smaller circuits. 
One circuit is taken back into the manhole just outside 
the building and connected, open delta, to two 440/115- 
volt, subway-type transformers that provide current for 
the office lights and business machines. 

The 230-volt, d.c. crane power is supplied from two 
m.g. sets which feed one distribution bus to which are 
tapped six lines carried underground to each of the six 
bays in the mill. A distribution cabinet in every bay 
splits each line up into three circuits through two-pole, 
fused, hand-operated switches, each circuit feeding one- 
third of the crane trolley conductors. 

The lighting system in the mill is divided into four 
sections, each fed by a three-phase, delta-connected trans- 
former bank. Each bank is fed by a 4,600-volt circuit 
from the switch tower, which is split into five circuits, 
each controlled by an oil circuit breaker at the power 
house end, with disconnecting switches on the trans- 
former end. Since all lighting current, except that for 
the general offices and laboratory, goes through one 
meter on the main panel it is possible to keep an accurate 
check on lighting costs. 

Each bank of transformers feeds a lighting distribu- 
tion panel in the basement substations. The individual 
three-phase circuits are carried to cabinets mounted on 
the mill columns, where they are split into 110-volt, 
single-phase circuits. Six 500-watt lights per bay in 
the working areas maintain a lighting intensity of 7 
to 9 foot-candles. 

In the casting shop all melting is done in induction- 
type electric furnaces. Two feeders from the switch 
tower supply the primary distribution for this depart- 
ment. Normally one feeder supplies the transformer 
used for melting; the other feeds the transformer used 
for “holding over.” With induction furnaces it is neces- 
sary that the metal always be kept molten, hence the 
“hold-over” for Sundays and holidays. Three single- 
phase, delta-connected, 4,600/500-volt transformers are 
used for melting, whereas one single-phase transformer 
with five multiple taps on the secondary, giving from 
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HERE IS A CASE 


that does 





more than just package the product. 
IT ACTUALLY SELLS IT! ! 


Who can resist the sales appeal in that lustrous black 
Bakelite Molded Case, with its gold dial and clean 
white numerals? No wonder Westclox Handbag 
Watches sell like hot-cakes. 

Any product sells better if it is beautiful as well as 
useful. 

Perhaps your product can be made more salable 
—a— the use of Plastic Molded Parts. Why not 
consult our Merchandising and Design Departments? 


CHICAGO MOLDED PRODUCTS CORP. 


2148 Walnut Street ‘Chicago, Ill. 
molders of 


Bakelite e Durex « Plaskon e Beetle + Tenite 














Every Kind of 


STEEL 


{alse Cepper & Brass) 


In Stock For 
Immediate Shipment 


Plates, tank, boiler, 
cold rolled, floor, etc. 
—_s steel a 
s, H Beams, etc. 
Tubes, boiler and me- 
chanical 








Hot rolled bars. 

Cold rolled bars incl. 
high speed screw and 
accuracy stock, 

Alloy steel bars, nickel, 
chrome, etc. 


Stainless steel sheets, Rivets, belts, etc. 


bars, etc. Brass, copper. 
Sheets Babbitt. 
Black galv., cold ‘Tools. 


ro led, Special finish. 





Write for the Ryerson Stock List. 


Joseph T. Ryerson & Son, Inc. 
Plants at: Chicago, Milwaukee, St. Louis, Cincin- 


nati, Detroit, Cleveland, Buffalo, Boston, 
Philadelphia, Jersey City 


RYERSON 








Stanley 


Improved 3 in 1” 
Strapping Tool 


This latest model Stanley Tool combines in 
one unit the tightening, sealing and cutting 
operations, thus doing away with the now 
obsolete three-tool method. 


Banding packages for safe transit and deliv- 
ery has long since proven its tangible worth. 
We now offer a greatly improved tool that does 
the job faster and better, and at a material 
saving in cost. 








S . cs a 


This New “3 in 1” Tool is sturdily built, easy 
to operate and a great improvement over the 
original Stanley “3 in 1”, which was the first 
combination strapping tool ever put on the 
market. 


Your own INDIVIDUAL BRAND of Nailless 
Strapping, bearing your Company Name, 
Trademark or Slogan in BRILLIANT COLORS, 
coupled with this time saving equipment, make 
possible the very highest efficiency in package 
reinforcement. 


THE STANLEY WORKS 


New York 
100 Lafayette St. 


Box Strapping Division 
New Britain, Conn. 


Chicago 
-62 W. Kinzie St. 


STANLEY EVERSAFE (Round Safety Edges) Japanned Nailless Strapping furnished in all standard 
widths and gauges. 





Hlustration of Colorgraph Strapping, which can be finished in any design and almost any color combination. 















RYLLEK BEARINGS 
Sor any 


LOAD -SPEED or DUTY 


CATALOG AND ENGINEERING COUNSEI 


NORMA-HOFFMANN BEARINGS CORPORATION. STAMFORD. CONN, USA 









“It's amazing 
what climate- 
control has 
done for us.” 


END YOUR ee Peoblems—wire 


Allk COND TIONING 


DO quick-changing atmospheric conditions menace the 
quality of your product or the efficiency of your plant? 


Let Servel Air Conditioning bring you year-round . 
control over temperature, humidity, cleanliness. Prevent shut- 
downs. Speed production. Insure product uniformity. 


Servel’s latest developments make Air Conditioning prac- 
tical and economical. Installation can now be made quickly, 
simply, without interruption of your plant schedule. The cost 
és even less than you expect .. . and the operating expense negli- 
gible compared with the advantages gained. Get full infor- 


important new factor 
in fabrication, pack- 
aging, and storing. 
Find out what's been 
happening in Air Con- 
ditioning. Write to- 
day to Servel Sales, 
Inc., Evansville, Ind. 








132 to 180 volts, is used for “holding over” or standby, 
The secondaries of these transformers are connected to 
overhead buses which run in porcelain bushings through 
the wall to the adjacent control room. 

From the three-phase main bus the single-phase fur- 
naces are tapped off to give the best balance possible 
when all are running. The standby bus is made up of 
six buses, each connected to each of the control panels. 

Contactor panels are remotely controlled from a 
pedestal beside each furnace. Besides the control 
switches, the pedestals carry a voltmeter, ammeter, and 
integrating watt-hour meter for each furnace. Each 
panel mounts a large contactor for melting heat, a small 
contactor for standby heat, the necessary overload and 
control relays, and a motor-operated switch for select- 
ing the required “hold-over” voltage. 

The two contactors are mechanically and electrically 
interlocked so that only one can be closed at a time. 
The selector switch is electrically interlocked with the 
standby contactor, so that the contactor cannot be closed 
unless the selector switch is closed, or the selector switch 
opened unless the contactor is open. These operations 
are governed from the control pedestal upon which the 
position of all switches is shown by signal lights. This 
control was designed and built by the engineering de- 
partment of The Chase Companies, Inc. 

All main cables are three-conductor, paper-insulated, 
lead-sheathed, and are brought out of the switch tower 





underground into a manhole system. This system con- 
sists of a lateral across the east end of the plant with 
longitudinal branches the full length of the building 
every 150 feet. There are manholes every 120 feet 
longitudinally and 150 feet laterally, connected together 
by various numbers of 4-in. fiber conduit. At man- 
holes nearest to the substations the connections between 
manholes and substations are 4-in. iron conduit. As 
many manholes as possible are connected to the storm 
sewer for drainage; other important.ones are equipped 
with automatic sump pumps. There are two other lateral 
connections, one at the center of the mill building, the 
other at the west end. 

A secondary manhole system that carries cables from 
the substations to the power cabinets, both a.c. and d.c., 
is laid out similarly. Hence, both primary and secondary 
sides of the substations or zones are connected by con- 
duits. There are approximately 60 miles of conduit in 
the main and secondary systems, both fiber and iron, 
ranging from 14 to 4 inches in diameter. 

Power factor received careful consideration in our 
planning, since the contract under which energy is pur- 
chased has a clause covering it, and low power factor 
materially reduces cable capacity. In view, however, 
of our heavy load in synchronous motors and a total of 
359 kilowatts in electric resistance furnaces and similar 
equipment, with a considerable lighting load, no difficulty 
has been encountered in maintaining power factor at 
unity under normal operating conditions. 








The plant is covered by a complete telephone, paging, 
clock, and watchman’s system. The clock, paging and 
watchman’s system wires are grouped together in one 
lead-covered cable; the telephone wires are in another. 
These cables are looped through numerous terminal 
boxes on every third building column to facilitate the 
installation of a telephone, clock, or signal at almost any 








point. (Continued on page 70) 
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Catch Those 
& Dollar Bills! 


dollars, you would be up there with a net scoop- 
ing them in as fast as possible. Catch these 


fh | If you could see all the waste heat in your plant 
aa | pouring forth from the chimney in the form of 
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dollars—before they even get to the chimney. 


For Immediate Savings With a Small 
Investment—RECORDING THERMOMETERS 


Sources of heat losses can be 
disclosed easily and economi- 
cally with Recording Thermom- 
eters. Today, with so many 
costs fixed, the elimination of 
losses is an immediate neces- 
sity. A casual survey of your 
plant will disclose scores of 
places where the small invest- 
ment represented by a Foxboro 
Recording Thérmometer will 
save hundreds of dollars. In 
your power plant alone these 
thermometers will save money 
when used to check Flue Gas 
Temperatures, Inlet and Out- 





PRODUCTION SAVINGS 


Have you recently checked the pos- 
sibility of saving steam in your pro- 
duction department? Wasted steam 
is money wasted. It can be saved 
with Automatic Control—and we 
haye the Controllers for the job. 
Foxboro has pioneered automatic 
control for hundreds of processes— 
you get the benefit of all this ex- 
perience when you install Foxboro 
Controllers. 











let Temperatures of Feed Water 
Heaters, Hot Well Tempera- 
tures and Temperatures in 
Economizers, Ajir-Preheaters, 
Superheaters, Condensers and 
Steam Lines. 


Foxboro Recording Instruments 
are easy to install and conveni- 
ent to use. They are light yet 
strongly constructed and con- 
tain no unnecessary parts that 
cause friction, wear and inac- 
curacies. They will give you 
years of accurate, dependable 
service. Our Bulletin No. 
169-1 will give you some valu- 
able suggestions. You may 
have it without obligating 
yourself in any way. Write 
today. 


FOXBORO 


PAT. . 


REG. U. S. 
THE COMPASS OF INDUSTRY 








The latest Foxboro Recorder with its many re- 
finements is an outstanding example of modern 
instrument design. It is easier to change charts, 
to ink pen and to keep the instrument clean. 
The much lower maintenance cost of the Fox- 


boro Recorder is an important item. 


THE FOXBORO COMPANY, FOXBORO, MASS. 


BRANCH OFFICES IN PRINCIPAL CITIES 





INSTRUMENTS FOR RECORDING, CONTROLLING, INDICATING—TEMPERATURE, PRESSURE, FLOW 
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If Time is Important 


to Your Process... 


CONTROL IT 


HE G-E process 
timer will accu- 
rately contro] the 





curing time which is 
so important in the manufacture of tires 
and molded products; the screen-cleaning 
time of air-filters; and the pressure periods 
necessary to the automatic lubrication of 


running machinery. 


Perhaps there is a place for the G-E 
timer in your process. If so, it will save 
you money in plant maintenance and 
operation by automatically controlling 
vital time periods, and enable you to main- 
tain consistent quality in your products 
by increasing uniformity. 

Let us tell you more about G-E automatic 
timers and time switches for all 
applications. Address the nearest 





G-E sales office, or simply mail Fizun 


the attached coupon. 


General Electric Co., 
Dept. 6C-201, Schenectady, N. Y. 


Gentlemen: 


Please send me your bulletins GEA-1241A, “Automatic Time 


Switches,” and GEA-1771, ‘Automatic Timers.” 
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(Continued from page 64) 


Breakdowns and loss of production are costly. Con- 
sequently, our maintenance program has been carefully 
worked out and is rigidly followed. It calls for inspec- 
tion of motors and controls every two weeks, measure- 
ment of insulation resistance of all main cables every 
three months, and the testing of the oil in transformers 
and circuit breakers every six months. In addition, all 
cables, main and secondary, are checked for insulation 
resistance once a year. Bus compartments and supports 
and all truck-housing superstructures are cleaned an- 
nually. Large motors and m.g. sets are blown out with 
compressed air twice a month; smaller motors are blown 
out every three months. 

All of the original planning was done at the home 
offices of the company in Waterbury, Conn., under the 
supervision of Frank Clearwater, chief electrical engi- 
neer. The electrical construction was handled in Cleve- 
land by the Grant Electric Company. 


Questions and Answers 
(Continued from editorial page 147) 


5. Reduction in the number of brands to a minimum. 
Any reduction in frictional load obviously will have a 
direct effect on fuel or power costs, belt life, and so on, 
and means decreased bearing and machine wear, with a 
conseauent decrease in repair and maintenance costs. 

Cost of lubricant per gallon is of importance, because 
it is easily possible to waste considerable money by the 
use of lubricants whose extra cost more than over- 
balances any added benefits that might be obtained from 
their use. 

It is important to keep the number of brands of oil 
required to a minimum in order to lessen the hazard of 
misapplication and reduce stock room inventory. 

From the results of such a survey of machines and 
conditions it is possible to select the least number of 
lubricants to fit all equipment. Each department should 
be furnished with a chart showing the kind of lubricant 
necessary on each part of each machine. 

The electrical department should be responsible for the 
lubrication of all motors. 

Oil should be stored in a central oil house in charge 
of a competent man so as to keep an accurate check on 
the kind and quantity used in each department. By ex- 
amining the records monthly and noting the increases or 
decreases in amounts used by the various machines a 
close check may be maintained upon the efficient and 
economical operation of the plant, and large savings may 
be effected in the annual cost of lubrication. 

The hand pump method of storage and dispensing is 
very satisfactory. It insures that the oil will be safely 
stored, dispensed from the original containers and kept 
from contamination. It also provides that the oils dis- 
tributed will be properly accounted for. 


V. V. CarmicHakEL, Lubrication Engineer 
Sinclair Refining Company, Atlanta, Ga. 


Cracking of Storage Battery Plates 


Storage batteries of the lead-acid type used in our 
fire alarm system are giving trouble through cracking 
and breaking of the plates. These batteries, which 
have been in service for three years, have had good 
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AMERICAN products have demonstrated their adaptability to all 
industrial and manufacturing uses—and their wide utilization is 
evidence of the tremendous progress made in steel sheet and tin 
plate manufacture. Supplied in Black and Galvanized Sheets, 


o'U'SS'SHAINEESE" ted Heat Formed Roofing and Siding Products, Special Sheets, Tin and 
esisti ight ° at. 
Pats, or any prodact fabricated Terne Plates. Specify Keystone Copper Steel for uses requiring 


from these alloy materials, will be 


given prompt and careful attention. maximum rust resistance. Our latest literature will interest you. 
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AMERICAN SH SHEET and TIN PLATE COMPANY 
General iN Frick Budge Eitssburah Pa. 


ene §=9§DISTRICT SALES OFFICES Se ee ee ee ee 

} CHICAGO, ILL. -.. The 208 So. La Salle Street Building DetTRo!T, MICH. - - General Motors Building PHILADELPHIA, PA. - - Widener Building 

| CINCINNATI, OHIO - - Union Trust Building Houston, TEx. . - Petroleum Building PITTSBURGH, Pa. - Frick Building 

| DENVER, CoLo, - - First National Bank Building New York, N. Y - - - 71 Broadway St. Louts, Mo. - Missiasippi Valley Trust Building 
ufors—Columbia Steel Company, San Francisco, California. ; Export Distributors—United : 























A Vast | 
Amount 
Of Light 


Is produced which 
never gets into the 
working area  be- 
cause of dirty re- 
flectors. 





Easy cleaning en- 
courages thorough 
cleaning for full 
lighting efficiency. 








Thompson Lamp Low- 
ering Hangers pay for 
themselves in in- 
creased light and 
avoidance of mainte- 
nance accidents. 
Simple rugged con- 
struction. 


1101 Power Ave. 


Thompson Electric Co. {jo17° 1 Ong 
































WRIGHT 
=INTRODUCES 


WRIGHT 


HIGH SPEED HOIST 


More efficient 


More durable—More useful 


@ 
OFFERING 21 POINTS OF SUPERIORITY 
GET THE FACTS BEFORE YOU BUY 
ANOTHER HOIST! 


WRIGHT MANUFACTURING DIVISIO 
of the American Chain Company, Inc. 
YORK, PENNSYLVANIA 


HOISTS 
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care. Can readers tell me the cause of this trouble? 
Is it possible to repair cracked or broken plates? 
A.C.P.—Quebec, Canada 


esa ALARM storage batteries of the lead-acid type 
should be good for more than three years of service. 
The positive plates usually show signs of age first, and I 
assume that the troubles mentioned are confined to them, 
although the suggested remedies may apply as well to 
the negative plates. 

Warping may easily be remedied by clamping the 
plates in a vise with a piece of wood the size of the plate 
on each side. Usually a moderate “squeeze” is sufficient. 

Cracks due to age, abuse, or the straightening opera- 
tion are then repaired by using the welding torch and 
commercially pure lead. Lead containing antimony 
might be still better, if obtainable. 

If the battery is really worn out, repairing will be a 
doubtful procedure. Only a careful inspection will de- 
termine the feasibility or wisdom of attempting whole- 
sale repairs. Oftentimes the installation of new positive 
plates, rather than repairs, will be indicated. Negative 
plates will usually outlast two sets of. positive plates, 
unless accidentally broken or misused. 

The plates must be thoroughly rinsed in clean water 
before attempting to straighten them. Thorough drying 
will facilitate the welding operation, although the plates 
may be repaired successfully if well drained. Quite ex- 
tensive welding repairs do not seem to affect the capacity 
of this type of battery; so one need not hesitate to de- 
posit plenty of lead in the welding operation in order to 
restore the mechanical strength of the plates. 

This method of repairing has enabled me to prolong 
the life of a fire alarm battery for several years, but it 
should not be attempted if the plates, either positive or 
negative, show considerable loss of active material. It 
is particularly adapted to the Gould, or “mechanically 
formed,” type of plate. 

F. H. Gace, Maintenance Engineer 
Pacific Press Publishing Association 
Mountain View, Calif. 


Experienced Men as Motor Inspectors? 


I feel that motor inspectors should be experienced 
men capable of diagnosing any kind of trouble with 
a.c. and d.c. motors and making any adjustments or 
repairs needed, short of complete rewinding. In an- 
other plant with which I am acquainted the policy ts 
to employ inspectors who know very little about mo- 
tors. They are instructed to report immediately any 
motor that does not seem to be running properly, 
judging by its sound, temperature, or other indica- 
tions. An experienced repair man is then sent to 
examine the motor and decide what should be done 
with it. I have been told that the reason for this 
policy is that inspectors of considerable experience 
are too much inclined to use their own judgment as to 
whether and when a motor needs repairing. Any mis- 
takes in judgment may result in a serious delay or 
breakdown. What ts the opinion of readers on these 
two viewpoints? V.B.S.—Baltimore, Md. 


SING inexperienced men as motor inspectors does 
not seem to be sound. A motor inspector is a very 
important employee in these days when most industrial 
plants depend almost entirely on motor drives. 
The inspector is expected to discover troubles on mo- 
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THEFT LOSSES 
WILL QUICKLY 
PAY FOR 


Lifetime 


fence 
PROTECTION 
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NEW CONSTRUCTION FEATURE, 
ADD &tua Jeans OFFENCE LIFE 












ONLY CONTINENTAL 
FENCE OFFERS ALL 
THESE ADVANTAGES 


1. Heavier and _ stronger 


H-Section line posts. 


. Barb wire attached to 


post arms in angle slot, 
being automatically 
locked in position. 


- New exclusive top rail 


coupling 7 in. long fits 
inside as well as outside. 


- New tension locking pin 


eliminates all bolts and 
nuts in holding fabric to 
terminal posts. 


. Improved pivot’ type 


hinges insure perfect op- 
eration of gates without 
any maintenance. 


@ Many new features make Continental 
Chain Link fence an outstanding fence 
value. Improved methods of galvaniz- 
ing the wire after weaving, insure a 
heavier, more uniform coating of zinc 
which resists corrosion many years 
longer. Full copper-bearing steel (20 
to 30 points copper) gives additional 
protection against rust. All parts and 
fittings are made of long lasting mate- 
rials and are hot dip galvanized. Heavier 
and stronger posts, parts and fittings, 
coupled with new construction features, 
make Continental fence last years longer 
than ordinary fence. 


CONTINENTAL STEEL CORPORATION "d 


A Continental representative will sur- 
vey your property, help you select the 
fence best suited to your needs and 
quote definite prices for the entire job 
completely installed by experienced 
erection crews. 


You will be surprised how little it actu- 
ally costs to fence your property—and 
the investment will return a profit equal 
to many times the original cost. A com- 
plete catalog showing the wide variety 
of styles available will be sent you upon 
request. The coupon is for your con- 
venience. 


Dept. FM, KOKOMO, INDIANA >i coal 


Manufacturers of Billets, rods, wire, barbed wire, nails; Chain-Link, Lawn, Farm and Poultry Fence 
and Gates; Black, Galvanized, Galvannealed and special coated sheets; Galvanized Roofing; (also 


“Seal of Quality” Roofing) and Kindred Products. 


NTINENTAL 


TRADE MARK REG US PAT OFF 


MAIL COUPON FOR THIS CATALOG =.3yy 


CONTINENTAL STEEL CORPORATION 
Dept. FM, Kokomo, Indiana 
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- OFFERS LOWER COST PER YEAR OF SERVICE 


















WHAT LANDS LONG LEASES 
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OUR PRESENT WASHROOM EQUIPMENT Is 
ANOTHER THING THEY COMPLAIN ABOUT 


AND DOES NOT HELP RENEWALS 
ET e 





THE A.P.W. SALESMAN WAS TELLING ME 
THAT ALL THE NEWER BUILDINGS ARE 
INSTALLING ONLIWON SERVICE . HIS 
STORY SOUNDS 600D TO ME 
































ARW.ONLIWON WASHROOM SERVICE 1S USED | 
BY MORE BUILDINGS THAN ANY OTHER ONTHE | / 
MARKET. IT'S NEAT, INEXPENSIVE AND 

SATISFIES THE TENANTS. 
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WE TRY TO GIVE OUR [2 
TENANTS THE BEST 7 


Lee eer ee | 


(1M GLAD TO SEE You HAVE ONLIWON 
TOWELS AND TISSUE IN YOUR WASH= 
ROOMS. IT REFLECTS YOUR INTEREST 
IN TENANTS’ CONVENIENCE. ¢7—— 
| ¢ 
% 4 7 % 
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HEN renewals lag—look for trouble. Often you won’t 

have to look further than the washroom either. Enter- 
prising building operators are quick to sense the need for 
A.P.W. Onliwon Washroom Service—it helps to hold old ten- 
ants and secure new ones. 

Onliwon Towels give a faster, better dry. They’re served 
double-folded from sparkling, clean cabinets. No chance of dust 
—or germs that result from casual handling. Hard to puncture 
with wet fingers. And being double-folded, they do double the 
work of ordinary single-fold towels. Inexpensive—cost less to use! 

Onliwon Toilet Tissue is a business builder, too. Absolutely 
safe. Properly absorbent. Serves only two sheets at a time from 
hygienic cabinets. No torn waste to litter the washroom. A.P.W. 
Onliwon Washroom Service is a proved success—used by more 
buildings than any other on the market. Send your order in 
today for a complete installation of A.P.W. Onliwon Towels 
and Tissue. 


Ce. F®.ae a 


WE 02 oun paRT 


ONLIWON SANITARY 


WASHROOM SERVICE 
A.P.W. Paper Co., Albany, N. Y. 


Representatives in leading cities 
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tors and their associated equipment. In order to make 
an intelligent report he must understand the apparatus 
thoroughly. The inexperienced man cannot discover the 
cause of trouble in serious cases; often he might be puz- 
zled by very simple things, since electrical equipment can 
be extremely puzzling at times, even to an experienced 
man. If an experienced man must be called to help an 
inexperienced inspector out of difficulty, it is a case of 
sending a boy on a man’s errand. 

The best plan, I think, is to employ first-class repair 
men as motor and equipment inspectors. They should 
be capable of diagnosing and correcting immediately any 
troubles except those that require taking the motor to 
the repair shop. 

If, as has been found in some cases, first-class men 
take too many chances and allow equipment to run too 
long in a dangerous operating condition it is because 
they have been improperly instructed in their duties or 
there is a lack of~cooperation between them and their 
superiors. Oftentimes it is caused by fear of making a 
mistake. Throughout a long experience with all kinds 
of electrical apparatus I have always found it advisable 
to use good repair men as inspectors. Only in rare cases 
have I found them prone to allow equipment to run too 
long under improper conditions. Several trials with 
inexperienced men convinced me that they could not 
give satisfactory service because too many misleading, 
inaccurate reports were received whereas the really im- 
portant points were missed altogether. 

When inspectors are experienced men it will not be 
necessary to send a repair man out of the shop to take 
care of what many times proves to be but a mere detail, 
and thus lose the time of two men. Such incidents do 
not help costs in these days of keen competition, nor do 
they help the management’ to form a favorable opinion 
of the electrical department and those in charge of the 
work. Lee F. Dann, Mica Mine, P. Q., Canada 


Replacing Elevator and Crane Cables 


I should like to know how to determine positively 
when the wire cables used on elevators and cranes 
should be replaced. We want to use these as long as 
it is safe to do so, but do not want to take any chances 
of failure by keeping them in service too long. How 
often should such cables be inspected? What is their 
normal length of life? C.A.—Minneapolis, Minn. 


HAVE found the following instructions to be of great 

assistance to the man responsible for cable operation : 

All wire cables should be inspected daily Sy a com- 
petent man. 

All new wire cables when installed should afford a 
factor of safety of at least six, under maximum load 
conditions. 

Cables should be inspected for the following factors, 
which determine the ultimate life: 

. Broken wires. 

. Wear of wires. 

. Corrosion of wires. 

. Reduction in diameter of cable. 
. Fatigue of metal in wires. 

When any of these have reduced the strength to 70 per 
cent of its original value, the cable should be removed. 

The. number of broken wires or wear in the worst 
section can be determined by visual inspection. We find 


wm BW NYO 








alt! 1. a ae 


fi, A. ar 





MARCH, 1934 + 


WA LALIS GI: 


WILL MEET THE NEW 
NP A. SCHEDULES 


PRODUCTION needs should govern 
the choice of power drives as in 
the paper mill installation shown 
above. With a complete line backed 
by specialized engineering ex- 
perience Dodge is able to recom- 
mend the right drive for the job 
—speed up the lazy machines in 
any plant and accomplish this 
result at comparatively small cost. 


There is no place for the high 
cost plant under the new codes. 
The selection of the right drive for 
each service condition, with pro- 
duction needs the guiding factor, 
will invariably result in substan- 
tial savings. 


Write us about your drive 
problems. 


You can get all three 
at small cost 
@ Production Efficiency 2 = 
© Power Economy 
© Low Maintenance 


DODGE MANUFACTURING CORPORATION -_ MISHAWAKA, INDIANA 














The Power 


to lift tons 


SAFELY 


OWER alone is not enough in a chain 
hoist. It must also possess the factor 


of positive safety. 


Great strength and-safety are traditional 
characteristics of YALE Ball Bearing 
Spur Geared Chain Hoists. They have 
stood the test of many years in the most 
severe kind of service in the world’s 


great industrial plants. 


YALE power, efficiency and security are 
due to YALE standards of manufacture 
—accuracy, precision, uniformity, close 


working tolerances, with parts machined 








to a finish as near per- 
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COSTS $50-$50,000 LESS 
A. YEAR 


To Operate Your Hand Trucks 
When Equipped with This Modern Wheel 





Floor damage is practically eliminated when 
traffic is borne by Textolite Wheels—strong 
and long wearing as steel, but as easy on the 


floor as rubber. (A General Electric Product.) 
Write saying we may tell you more about it. 


SERVICE 


CASTER & TRUCK CO. 
505 N. Albion St. 
Albion, Mich. 




















fection as advanced 
engineering skill can 
achieve. 

The results—outstand- 


ing smoothness of oper- 
ation, great durability 
and long life. 


“FROM HOOK TO HOOK 
A LINE OF STEEL” 


om i A & E 



































THE YALE & TOWNE MFG. CO. 
PHILADELPHIA DIVISION, PHILADELPHIA, PA. 


Makers of Yale Electric Trucks, Hand Lift Trucks, 
Hand and Electric Hoists and Trolleys. 





the “Alignment Charts” prepared by the John A. Roeb- 
ling’s Sons Company to be the most satisfactory method 
of quickly determining the remaining strength of the 
rope for a given number of broken wires or wear of the 
wires. These charts present a quick, accurate means of 
determining the strength without extensive calculations. 

When corrosion. is present its severity and the detri- 
mental effect on the cable must be left to the inspector’s 
judgment. There is no method of calculating or deter- 
mining the effect of corrosion on a cable. External cor- 
rosion can readily be detected and its effect estimated. 
Internal corrosion is difficult to detect without cutting 
the cables and inspecting the inside wires. aero 
helps prevent internal corrosion. 

Reduction in the diameter of the cable may be due to 
excessive wear, collapse of the hemp center, or internal 
corrosion of the wires. 

Fatigue of the metal is indicated when the wires show 
a square break with little or no wear present, or the 
cable suddenly starts to show broken wires, which 
rapidly increase in number. When fatigue sets in the 
cable should be carefully watched and if the deteriora- 
tion is extremely rapid, the cable should be condemned. 

Aside from the indications given by broken wires and 
wear, whether a cable should be kept in service or con- 
demned must remain a matter of judgment of the in- 
spector in correlating the various detrimental factors 
that may be present. A man with considerable expe- 
rience on cables will be of great value in regulating cable 
removals and obtaining the maximum in rope life and 
economy with the utmost safety of operation. 

C. T. Rettry, Pottsville, Pa. 























MARCH, 1934 + 











i s ‘PENNSYLVANIA. - 


PRINCIPAL 




















Cooling 


Using cold water, brine, 
ammonia, methyl! chloride or 
freon—there is a _ Buffalo 
Unit Cooler for cooling of 
store, an office, a factory—or 
a storehouse. 

Buffalo Unit Coolers are 
quiet—practical, safe. Ask 
for details. 


Ventilating 


Fans for ventilating any- 
thing from the new BOSTON 
TUNNEL to an apartment 
kitchen! Steel plate pressure 
blowers, cast iron exhausters, 
rubber-lined fans for han- 
dling corrosive gases, and 
every other kind of air-mov- 
ing apparatus used for venti- 
lating! Air washers for sup- 
plying clean humidified air. 
Branch engineering offices in 
all principal cities are at 
your service. 


Heating 


With gas or steam unit 
heaters—or by means of cen- 
tral fan and heating coil sys- 
tem—you can be sure that a 
system approved by Buffalo 
engineers will give you eco- 
nomical and long-time serv- 
ice. 

We'll be glad to quote on 
your requirements. 


Buffalo Forge Company 
171 Mortimer St. 
Buffalo, N. Y. 


In Canada: 


Canadian Blower & Forge Co., 
Ltd. 


Kitchener, Ont. 
by @9 
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(Continued from editorial page 150) 


Furnaces — Catalog page No. 346, 
“Rockwell Portable Heat-Treating and 
Carburizing Furnaces.”,—W. S. Rockwell 
Co., 50 Church St., New York. 


Gears—Catalog, 302 pages, lists 10,000 
sizes, kinds, and types of machine molded 
gears——Poole Foundry & Machine Co., 
Woodberry, Baltimore, Md. 


METER — Folder, “15 Per Cent Fuel 
Saving Between These 2 Lines.” — The 
Brown Instrument Co., Philadelphia, Pa. 


Mortors—Bulletin No. 505-C, “Squirrel 
Cage Motors.”—The Louis Allis Co., Mil- 
waukee, Wis. 


Nuts, ScrEws—Catalog-Data Book, 4th 
edition, “Parker-Kalon Products for Mak- 
ing Fastenings. . . .”—Parker-Kalon Corp., 
200. Varick St., New York. 


Paint—-Bulletin, “Two Coats with One 
Stroke of the Brush—Quigley Triple-A 
No. 44 Black Anti-Corrosive Vehicle for 
Aluminum.”—Quigley Co., Inc., 56 W. 45th 
St., New York. 


PrrE—Booklet, Form Adv. 222-B, “The 
Story of Toncan Iron Pipe.”—Republic 
Steel Corp., Youngstown, Ohio. 


Pumps—Bulletin 60-B10, Cycloidal Ro- 
tary Pumps.”—Roots-Connersville Blower 
Corp., Connersville, Ind. 


Pumps—Bulletin W-318-S3B, “Worth- 
ington Centrifugal Pumps, Type UB; 
Two-Stage Volute.”—Worthington Pump 
& Machinery Corp., Harrison, N. J. 


STAINLESS STEEL—Booklet, “Armco 
Stainless Steel Alloys.’"—The American 
Rolling Mill Co., Middletown, Ohio. 


SHEAVES — Leaflet 2134-A, “Texsteel 
Sheaves for Texrope Drives.”—Allis Chal- 
mers Mfg. Co., Milwaukee, Wis. 


SPEED INbIcATOR— Bulletin No. 500, 
“Standco Speed Indicator, 1934 Model.”— 
Herman H. Sticht & Co., 27 Park Place, 
New York. 


SwitcH—Bulletin 709, “The A. C. Start- 
ing Switch That Startled the Industrial 
World.”—Alien-Bradley Co., Milwaukee, 
Wis. 


Wire—Catalog, 32 p2ges, “Magnet 
Wire.”—General Cable Corp., 420 Lexing- 
ton Ave., New York. 


BOOKS 


MATHEMATICS OF ACCOUNTING 
Revised Edition 


A. B. Curtis, C.P.A., and J. H. Cooper, 
C.P.A. Prentice-Hall, Inc., 70 Fifth Ave., 
New York. 470 pages and index. Price $5. 

A textbook for the student: a handy 
reference for the qualified public or private 
accountant. 








MORE 
PROFIT 


Reduced operating cost is 
one way to more profit. 
Speedier and better pro- 
duction is another. Both 
are often combined in a 
Quincy Compressor — fre- 
quently in types of service 
where compressed air has 
not previously been used. 


Investigate the savings and 
advantages of Quincy Com- 
pressors. Quincy sales en- 
gineers can show you how 
to use air profitably—they 
have had wide contact 
with many applications in 
many industries. Their 
recommendations are al- 
ways practical. 


MODEL WWD—Water 
Cooled Duplex, with 
pressure lubrication. 
Any type control. 


MODEL_ WWC — Water 
Cooled Duplex, with pres- 
sure lubrication. om- 
pletely automatic includ- 
ing all controls. 


QUINCY COMPRESSOR CO. 
302 MAINE STREET, QUINCY, ILLINOIS 
205 W. Wacker Drive, Chicago, Illinois 
30 Church Street, New York, New York } 


Compressors 











